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(54) UQU1D CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To realize a large image plane, high refining, high resolution, 
and multiple gradient by displaying in an OCB mode, and using a specjfic number of bits as 
information of voltage gradation and remaining bits as information of time gradation from a 
plurality of bits of digital video data input from the outside to simultaneously perform 
voltage gradation and time gradation. 

SOLUTION: A digital video data time gradation processing circuit 102 converts n-bits of 
digital video data within input m-bits digital video data into digital video data for n-bits of 
voltage gradation. From the m-bits of digital video data, (m-n) bits of gradation information 
are expressed by time gradation. The converted n-bits of digital video data are input to a 
liquid crystal panel 101, and input to a source driver 101-1-1. An opposite electrode drive 
circuit 103 supplies an opposite electrode control signal to an opposite electrode 101-2-1. 
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* NOTICES * 

. JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. . 
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3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The active-matrix substrate which has the source driver and gate driver which drive the 
active-matrix circuit where two or more pixels TFT have been arranged in the shape of a matrix, and 
said active-matrix circuit, n bits of the m bit digital video data which are the liquid crystal display which 
has the opposite substrate which has a counterelectrode, display with OCB mode, and are inputted from 
the outside as information on electrical-potential-difference gradation And (m-n) the liquid crystal 
display characterized by performing electrical-potential-difference gradation and time amount gradation 
to coincidence by using a bit as information on time amount gradation (both m and n being two or more 
positive numbers and m>n). 

[Claim 2] The active-matrix substrate which has the source driver and gate driver which drive the 
active-matrix circuit where two or more pixels TFT have been arranged in the shape of a matrix, and 
said active-matrix circuit, n bits of the m bit digital video data which are the liquid crystal display which 
has the opposite substrate which has a counterelectrode, display with OCB mode, and are inputted from 
the outside as information on electrical-potential-difference gradation And (m-n) the liquid crystal 
display characterized for electrical-potential-difference gradation and time amount gradation by carrying 
out almost simultaneously a front and the back, respectively by using a bit as information on time 
amount gradation (both m and n being two or more positive numbers and m>n). 
[Claim 3] The active-matrix substrate which has the source driver and gate driver which drive the 
active-matrix circuit where two or more pixels TFT have been arranged in the shape of a matrix, and 
said active-matrix circuit, The m bit digital video data inputted as the opposite substrate which has a 
counterelectrode from the outside are changed into n bit digital video data, the circuit (m — ) which 
supplies said n bit digital video data to said source driver Both n is two or more positive numbers and a 
liquid crystal display which has m>n. Perform electrical-potential-difference gradation and time amount 
gradation to coincidence, and it displays by forming the image of one frame by the subframe of 2 m-n 
individual. The liquid crystal display characterized by impressing the electrical potential difference for 
making orientation of a liquid crystal molecule into bend orientation at the time of initiation of a display 
of the subframe of said 2 m-n individual. 

[Claim 4] The active-matrix substrate which has the source driver and gate driver which drive the 
active-matrix circuit where two or more pixels TFT have been arranged in the shape of a matrix, and 
said active-matrix circuit, The m bit digital video data inputted as the opposite substrate which has a 
counterelectrode from the outside are changed into n bit digital video data, the circuit (m — ) which 
supplies said n bit digital video data to said source driver Both n is two or more positive numbers and a 
liquid crystal display which has m>n. The liquid crystal display characterized by impressing the electrical 
potential difference for carrying out almost simultaneously and making orientation of a liquid crystal 
molecule into bend orientation at the time of initiation of a display of the subframe of said 2 m-n 
individual for electrical-potential-difference gradation and time amount gradation a front and the back, 
respectively. 

[Claim 5] The active-matrix substrate which has the source driver and gate driver which drive the 
active-matrix circuit where two or more pixels TFT have been arranged in the shape of a matrix, and 
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said active-matrix circuit, The m bit digital video data inputted as the opposite substrate which has a 
•counterelectrode from the outside are changed into n bit digital video data, the circuit (m — ) which 
supplies said n bit digital video data to said source driver Both n is two or more positive numbers and a 
liquid crystal display which has m>n. Perform electrical-potential-difference gradation and time amount 
gradation to coincidence, and it displays by forming the image of one frame by the subframe of 2 m-n 

making orientation of a liquid crystal molecule into bend orientation at the time of initiation of a display 
of the frame constituted by the subframe of said 2 m-n individual. 

[Claim 6] The active-matrix substrate which has the source driver and gate driver which drive the 
active-matrix circuit where two or more pixels TFT have been arranged in the shape of a matrix, and 
said active-matrix circuit, The m bit digital video data inputted as the opposite substrate which has a 
counterelectrode from the outside are changed into n bit digital video data, the circuit (m — ) which 
supplies said n bit digital video data to said source driver Both n is two or more positive numbers and a 
liquid crystal display which has m>n. The liquid crystal display characterized by impressing the electrical 
potential difference for making orientation of a liquid crystal molecule into bend orientation for 
electrical-potential-difference gradation and time amount gradation a front and the back at the time of 
initiation of a display of the frame which carries out almost simultaneously and is constituted by the 
subframe of said 2 m-n individual, respectively. 

[Claim 7] It is the liquid crystal display according to claim 1 to 6 characterized by for said m being 10 
and said n being 2. 

[Claim 8] It is the liquid crystal display according to claim 1 to 6 characterized by for said m being 12 
and said n being 4. 

[Claim 9] The rear projector which has three liquid crystal displays according to claim 1 to 8. 
[Claim 10] The front projector which has three liquid crystal displays according to claim 1 to 8. 
[Claim 11] The veneer type rear projector which has one liquid crystal display according to claim 1 to 8. 
[Claim 12] The goggles mold display which has two liquid crystal displays according to claim 1 to 8. 
[Claim 13] The Personal Digital Assistant which has a liquid crystal display according to claim 1 to 8. 
[Claim 14] The notebook mold personal computer which has a liquid crystal display according to claim 1 
to 8. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

[0002] This invention relates to a liquid crystal display. It is related with the liquid crystal display which 
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performs a gradation display with both electrical-potential-difference gradation and time amount 
•gradation especially. 
[0003] 

[Description of the Prior Art] 

[0004] The semiconductor device, for example, the technique which produces a thin film transistor 

_(T FT)__i n_wh i c hjthe_s.e nn i~co n du etc r_th in-fi I m-was-f o rme d-o n-th e-g! a s s-s u b strate-e heap-re g e nt!y-i s 

progressing quickly. The reason is because the need of an active matrix liquid crystal display has 
increased. 

[0005] Pixel TFT is arranged, respectively to the pixel field of dozens arranged in the shape of a matrix 
- 1 million numbers, and an active matrix liquid crystal display controls the charge which frequents the 
pixel electrode connected to each pixel TFT by the switching function of Pixel TFT. 
[0006] In recent years, the multi-gradation display which can perform a full color display desirably is 
called for with highly-minute-izing of an image, and high resolution-ization. 

[0007] Moreover, the active matrix liquid crystal indicating equipment of the digital drive method in 
which a high-speed drive is possible has attracted attention with highly-minute-izing of an indicating 
equipment, and high-resolution-izing also in an active matrix liquid crystal indicating equipment. 
[0008] 

[Problem(s) to be Solved by the Invention] 

[0009] The D/A conversion circuit (DAC) which changes into analog data (gradation electrical potential 
difference) the digital video data inputted from the outside is required for the active matrix liquid crystal 
indicating equipment of a digital drive method. The thing of various classes exists in a D/A conversion 
circuit. 

[0010] The capacity of this D/A conversion circuit, i.e., a D/A conversion circuit, depends for the multi- 
gradation display capacity of the active matrix liquid crystal indicating equipment of a digital drive 
method on whether the digital video data which is what bit is convertible for analog data. For example, if 
a 22=4 gradation display can be performed if it is the liquid crystal display which generally has the D/A 
conversion circuit which processes a 2-bit digital video data, a 28=256 gradation display can be 
performed if 8 bits becomes, and n bits becomes, 2n gradation display can be performed. 
[001 1] However, in order to improve the capacity of a D/A conversion circuit, the circuitry of a D/A 
conversion circuit becomes complicated, and layout area becomes large. Recently, the liquid crystal 
display which forms a D/A conversion circuit by poly-Si TFT on the same substrate as a active-matrix 
circuit has been reported. However, if the circuitry of a D/A conversion circuit becomes complicated in 
this case, the yield of a D/A conversion circuit will fall and the yield of a liquid crystal display will also 
fall. Moreover, if the layout area of a D/A conversion circuit becomes large, it will become difficult to 
realize a small liquid crystal display. 

[0012] Moreover, the time amount which writes image data in 1 pixel becomes short with high- 
resolution[ big-screen-izing of an active matrix liquid crystal indicating equipment, highly-minute-izing, 
and ]Hzing, and the speed of response of a liquid crystal molecule has posed a problem in TN mode 
(twist nematic mode) using the nematic liquid crystal used well conventionally. 

[0013] As mentioned above, implementation of the active matrix liquid crystal display which can realize 
high-resolution[ big-screen-izing highly-minute-izing, and ]-izing and many gradation-ization is desired. 
[0014] 

[Means for Solving the Problem] 

[0015] Then, this invention is made in view of an above-mentioned problem, and offers the liquid crystal 
display which can realize high-resolution[ big-screen-izing highly-minute-izing, and ]-izing and many 
gradation-ization. 

[0016] First, drawing 1 is referred to. The outline block diagram of the liquid crystal display of this 
invention is shown in drawing 1 .101 is a liquid crystal panel which has a digital driver. The liquid crystal 
panel 101 has the active-matrix substrate 101-1 and the opposite substrate 101-2. In the active-matrix 
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substrate 101-1, it has the source driver 101-1-1, a gate driver 101-1-2 and 101-1-3, and the active- 
• matrix 'circuit 101-1-4 where two or more pixels TFT have been arranged in the shape of a matrix. The 

source driver 101-1-1, a gate driver 101-1-2, and 101-1-3 drive the active-matrix circuit 101-1-4. 

Moreover, the opposite substrate 101-2 has the counterelectrode 101-2-1. In addition, Terminal COM 

shows the terminal which supplies a signal to the counterelectrode. 
— [QQ-1-7]— TQ2— is-3-digital-vi deG=dat2-time-3 mount— gP3d3tiGn-prGGessing-GirGuit-r^he~digit3!-videG = d3t3-tims — - 

amount gradation processing circuit 102 changes a n-bit digital video data into the digital video data for 

n-bit electrical-potential-difference gradation among the m bit digital video data inputted from the 

outside. The gradation information on a bit is expressed by time amount gradation among m-bit digital 

video datas (m-n). 

[0018] The n bit digital video data changed by the digital video-data time amount gradation processing 
circuit 102 are inputted into a liquid crystal panel 101. The n bit digital video data inputted into the liquid 
crystal panel 101 are inputted into the source driver 101-1-1, are changed into analog gradation data by 
the D/A conversion circuit in a source driver, are supplied to each source signal line, and are supplied to 
Pixel TFT. 

[0019] 103 is a counterelectrode drive circuit and supplies the counterelectrode control signal which 
controls the potential of a counterelectrode to the counterelectrode 101-2-1 of a liquid crystal panel 
101. 

[0020] In addition, in this specification, the liquid crystal display and the liquid crystal panel are used 
properly. On these specifications, what has a active-matrix circuit at least will be called a liquid crystal 
panel. 

[0021] Here, drawing 2 and drawing 3 explaining the outline block diagram of the liquid crystal panel of 
the liquid crystal display of this invention are referred to. The active-matrix substrate 101-1 which 
constitutes a liquid crystal panel 101, an opposite substrate, and liquid crystal 101-3 are shown in 
drawing 2 and drawing 3 . The liquid crystal panel used for this invention has the so-called pi cellular 
structure, and a display mode called OCB (Optically Compensated Bend) mode is used for it. pi cellular 
structure is the structure where orientation of the pre tilt angle of a liquid crystal molecule was carried 
out due to the field symmetry to the longitudinal plane of symmetry between the substrates of a active- 
matrix substrate and an opposite substrate. If the orientation condition of pi cellular structure serves as 
spray orientation and impresses an electrical potential difference when the electrical potential difference 
is not impressed between substrates, it will shift to bend orientation as shown in drawing 2 . If an 
electrical potential difference is furthermore impressed, both substrates will carry out [ the liquid crystal 
molecule of bend orientation ] orientation to a substrate and a perpendicular, and it will be in the 
condition that light penetrates. 

[0022] As shown in drawing 2 , the liquid crystal display of this invention has the liquid crystal panel and 
the biaxial nature phase contrast plate 1 1 1 in which liquid crystal carried out bend orientation, and the 
polarizing plate of a pair with which the transparency shaft went direct mutually. In the display by OCB 
mode, the viewing-angle dependency of a retardation is compensated in three dimension with the biaxial 
nature phase contrast plate. 

[0023] In addition, as mentioned above, when not impressing an electrical potential difference to liquid 
crystal, spray orientation as shown in drawing 3 is carried out. 

[0024] In addition, according to OCB mode, about 10X is from the conventional TN mode, and it is the 
present ****** about high-speed responsibility. 

[0025] Next, another example of the liquid crystal display of this invention is shown in drawing 3030 . 
301 is a liquid crystal panel which has an analog driver. The liquid crystal display 301 has the active- 
matrix substrate 301-1 and the opposite substrate 301-2. In the active-matrix substrate 301-1, it has 
the source driver 301-1-1, a gate driver 301-1-2 and 301-1-3, and the active-matrix circuit 301-1-4 
where two or more pixels TFT have been arranged in the shape of a matrix. The source driver 301-1-1, 
a gate driver 301-1-2, and 301-1-3 drive the active-matrix circuit 301-1-4. Moreover, the opposite 
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substrate 301-2 has the counterelectrbde 301-2-1. In addition, Terminal COM shows the terminal which 
•suppliers a signal to the counterelectrode. 

[0026] 302 is an A/D-conversion circuit and changes into m bit digital video data the analog video data 
supplied from the outside. 303 is a digital video-data time amount gradation processing circuit. The 
digital video-data time amount gradation processing circuit 303 changes a n-bit digital video data into 

jthe-dieitaL vjd.e.O-dajt9.jfoi^D=bit-eIeGtr:i.aab:p.ote-nti a !— d iff ere p.c e-gra d ati o n-a mo ng-th e-m-bit-d i gita !-vi d e o 

data inputted. The gradation information on a bit is expressed by time amount gradation among the or- 
bit digital video datas (m-n) inputted. The n bit digital video data changed by the digital video-data time 
amount gradation processing circuit 303 are inputted into the D/A conversion circuit 304, and are 
changed into an analog video data. The analog video data changed by the D/A conversion circuit 304 is 
inputted into a liquid crystal display 301. The analog video data inputted into the liquid crystal display 
301 is inputted into a source driver, is sampled by the sampling circuit in a source driver, is supplied to 
each source signal line, and is supplied to Pixel TFT. 

[0027] 305 is a counterelectrode drive circuit and supplies the counterelectrode control signal which 
controls the potential of a counterelectrode to the counterelectrode 301 -2-1 of a liquid crystal panel 
301. 

[0028] Actuation of the liquid crystal display of this invention is explained in detail in the following 
operation gestalt. 

[0029] The configuration of this invention is described below. 

[0030] The active-matrix substrate which has the source driver and gate driver which drive the active- 
matrix circuit where two or more pixels TFT have been arranged in the shape of a matrix, and said 
active-matrix circuit according to the liquid crystal display of this invention, and the opposite substrate 
which has a counterelectrode, n bits of the m bit digital video data which are the liquid crystal display 
which ****, display with OCB mode, and are inputted from the outside as information on electrical- 
potential-difference gradation And (m-n) by using a bit as information on time amount gradation (both m 
and n being two or more positive numbers and m>n), the liquid crystal display characterized by 
performing electrical-potential-difference gradation and time amount gradation to coincidence is offered. 
[0031] Moreover, the active-matrix substrate which has the source driver and gate driver which drive 
the active-matrix circuit where two or more pixels TFT have been arranged in the shape of a matrix, and 
said active-matrix circuit according to the liquid crystal display of this invention, n bits of the m bit 
digital video data which are the liquid crystal display which has the opposite substrate which has a 
counterelectrode, display with OCB mode, and are inputted from the outside as information on 
electrical-potential-difference gradation And (m-n) by using a bit as information on time amount 
gradation (both m and n being two or more positive numbers and m>n), the liquid crystal display 
characterized by carrying out almost simultaneously a front and the back, respectively is offered in 
electrical-potential-difference gradation and time amount gradation. 

[0032] The active-matrix substrate which has the source driver and gate driver which drive the active- 
matrix circuit where two or more pixels TFT have been arranged in the shape of a matrix, and said 
active-matrix circuit according to s and the liquid crystal display of this invention, The m bit digital video 
data inputted as the opposite substrate which has a counterelectrode from the outside are changed into 
n bit digital video data, the circuit (m — ) which supplies said n bit digital video data to said source driver 
Both n is two or more positive numbers and a liquid crystal display which has m>n. Perform electrical- 
potential-difference gradation and time amount gradation to coincidence, and it displays by forming the 
image of one frame by the subframe of 2 m-n individual. The liquid crystal display characterized by 
impressing the electrical potential difference for making orientation of a liquid crystal molecule into bend 
orientation at the time of initiation of a display of the subframe of said 2 m-n individual is offered. 
[0033] Moreover, the active-matrix substrate which has the source driver and gate driver which drive 
the active-matrix circuit where two or more pixels TFT have been arranged in the shape of a matrix, and 
said active-matrix circuit according to the liquid crystal display of this invention, The m bit digital video 
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data inputted as the opposite substrate which has a counterelectrode from the outside are changed into 
*n bit digital video data, the circuit (m — ) which supplies said n bit digital video data to said source driver 
Both n is two or more positive numbers and a liquid crystal display which has m>n. The liquid crystal 
display characterized by impressing the electrical potential difference for carrying out almost 
simultaneously and making orientation of a liquid crystal molecule into bend orientation at the time of 

initiation of a dis play oLtliejs.ubfra u a Lf o r_e ! ectrica !=potentia!=d iff e re n c e — — - 

gradation and time amount gradation a front and the back, respectively is offered. 
[0034] Moreover, the active-matrix substrate which has the source driver and gate driver which drive 
the active-matrix circuit where two or more pixels TFT have been arranged in the shape of a matrix, and 
said active-matrix circuit according to the liquid crystal display of this invention, The m bit digital video 
data inputted as the opposite substrate which has a counterelectrode from the outside are changed into 
n bit digital video data, the circuit (m — ) which supplies said n bit digital video data to said source driver 
Both n is two or more positive numbers and a liquid crystal display which has m>n. Perform electrical- 
potential-difference gradation and time amount gradation to coincidence, and it displays by forming the 
image of one frame by the subframe of 2 m-n individual. The liquid crystal display characterized by 
impressing the electrical potential difference for making orientation of a liquid crystal molecule into bend 
orientation at the time of initiation of a display of the frame constituted by the subframe of said 2 m-n 
individual is offered. 

[0035] Moreover, the active-matrix substrate which has the source driver and gate driver which drive 
the active-matrix circuit where two or more pixels TFT have been arranged in the shape of a matrix, and 
said active-matrix , circuit according to the liquid crystal display of this invention, The m bit digital video 
data inputted as the opposite substrate which has a counterelectrode from the outside are changed into 
n bit digital video data, the circuit (m — ) which supplies said n bit digital video data to said source driver 
Both n is two or more positive numbers and a liquid crystal display which has m>n. The liquid crystal 
display characterized by impressing the electrical potential difference for making orientation of a liquid 
crystal molecule into bend orientation for electrical-potential-difference gradation and time amount 
gradation at before, the back, or the time of initiation of a display of the frame which carries out almost 
simultaneously and is constituted by the subframe of said 2 m-n individual, respectively is offered. 
[0036] Said m be 10 and you may make it said n be 2. 
[0037] Said m be 12 and you may make it said n be 4. 
[0038] 

[Embodiment of the Invention] 

[0039] The liquid crystal display of this invention is explained in detail with an operation gestalt below. 
However, the liquid crystal display of this invention is not necessarily limited to the following operation 
gestalten. 

[0040] (Operation gestalt 1 ) 

[0041] The outline block diagram of the liquid crystal display of this operation gestalt is shown in 
drawing 4 . In this operation gestalt, since explanation is simple, the liquid crystal display with which 4- 
bit digital video data are supplied from the exterior is taken for an example. 

[0042] The outline block diagram of the liquid crystal display of this invention is shown in drawing 4 . 401 
is a liquid crystal panel which has a digital driver. The liquid crystal panel 401 has the active-matrix 
substrate 401-1 and the opposite substrate 401-2. In the active-matrix substrate 401-1, it has the 
source driver 401-1-1, a gate driver 401-1-2 and 401-1-3, and the active-matrix circuit 401-1-4 where 
two or more pixels TFT have been arranged in the shape of a matrix. The source driver 401-1-1, a gate 
driver 401-1-2, and 401-1-3 drive the active-matrix circuit 401-1-4. Moreover, the opposite substrate 
401-2 has the counterelectrode 401-2-1. In addition, Terminal COM shows the terminal which supplies a 
signal to the counterelectrode. 

[0043] In addition, OCB mode which was mentioned above is used for the liquid crystal panel of this 
operation gestalt as a display mode. 
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[0044] 402 is a digital video-data time amount gradation processing circuit. The digital video-data time 
. amount gradation processing circuit 402 changes a 2-bit digital video data into the 2-bit digital video 
data for electrical-potential-difference gradation among the 4-bit digital video data inputted from the 
outside. Remaining 2-bit gradation information is expressed by time amount gradation among 4-bit digital 
video datas. 

[0Q45]-2=bit-digita^ 

processing circuit 402 are inputted into a liquid crystal panel 401. The 2-bit digital video data inputted 
into the liquid crystal panel 401 are inputted into a source driver, are changed into analog gradation data 
by the D/A conversion circuit in a source driver (not shown), and are supplied to each source signal line. 
[0046] Moreover, 403 is a counterelectrode drive circuit and supplies the counterelectrode control 
signal which controls the potential of a counterelectrode to the counterelectrode 401-2-1 of a liquid 
crystal panel 401. 

[0047] Here, the circuit circuitry, especially the active-matrix circuit 401-1-4 of a liquid crystal panel 

401 of this operation gestalt are explained using drawing 5 . [ of a liquid crystal display ] 

[0048] In. this operation gestalt, the active-matrix circuit 401-1-4 has the pixel of an individual (xxy). 

each pixel — explanation — for convenience — P — 1 and 1P — the sign of 2, 1 Py, and x grade is 

attached. Moreover, each pixel has a pixel TFT501 and retention volume 502. Moreover, liquid crystal is 
inserted between the active-matrix substrate and the opposite substrate. Liquid crystal 502 shows the 
liquid crystal corresponding to each pixel typically. 

[0049] The digital driver liquid crystal panel of this operation gestalt performs the so-called line 

sequential drive which drives the pixel for one line (1 1 for example, P IP 1, 2 P x) to coincidence. In 

other words, an analog gradation electrical potential difference is written in the pixel for one line at 
coincidence. The time amount taken to write an analog gradation electrical potential difference in all 
pixels (P1, 1-Py, x) will be called an one-frame period (Tf). Moreover, with this operation gestalt, the 
period which quadrisected the one-frame period (Tf) will be called a subframe period (Tsf). Furthermore, 
the time amount taken to write an analog gradation electrical potential difference in the pixel for one line 
(1 1 for example, P 1P 1,2, P x) will be called 1 subframe line period (Tsfl). 

[0050] The counterelectrode control signal from a counterelectrode control circuit is supplied to a 
counterelectrode 401-2-1. In addition, a counterelectrode control signal is supplied to the terminal COM 
to which the counterelectrode was connected electrically. 

[0051] Next, the gradation display of the liquid crystal display of this operation gestalt is explained. The 
digital video data supplied to the liquid crystal display of this operation gestalt from the outside is 4 bits, 
and has the information on 16 gradation. Here, drawing 6 is referred to. The display gradation level of the 
liquid crystal display of this operation gestalt is shown in drawing 6 . Voltage-level VL is the minimum 
voltage level inputted into a D/A conversion circuit, and a voltage level VH is the highest voltage level 
inputted into a D/A conversion circuit. 

[0052] In this operation gestalt, in order to realize the voltage level of 2 bits, i.e., 4 gradation, between a 
voltage level VH and voltage-level VLs was mostly quadrisected into equal voltage level, and the step of 
the voltage level was set to alpha. In addition, it is alpha= (VH-VL)/4. Therefore, the electrical- 
potential-difference gradation level which the D/A conversion circuit of this operation gestalt outputs 
serves as VL, when the address of a digital video data is (00), when the address of a digital video data is 
(01), it is set to VL+alpha, when the address of a digital video data is (10), it is set to VJ_+2alpha, and 
when the address of a digital video data is (1 1), it is set to VL+3alpha. 

[0053] The electrical-potential-difference gradation level which can output the D/A conversion circuit 
of this operation gestalt is VL, (VL+alpha), (VL+2alpha), and four kinds that reach (VL+3alpha) as 
mentioned above. Then, in this invention, the number of the display gradation level of a liquid crystal 
display can be raised by combining a time amount gradation display. 

[0054] In this operation gestalt, the display gradation level equivalent to the electrical-potential- 
difference gradation level which divided step alpha of a voltage level into about four equally is realizable 
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by using the information for 2 bits of the 4-bit digital video data for a time amount gradation display. 
That is, the liquid crystal display of this example can realize display gradation level equivalent to the 
electrical-potential-difference gradation level of VL, VL+alpha / 4, VL+2alpha/4, VL+3alpha/4, VL+alpha, 
VL+5alpha/4, VL+6alpha/4, VL+7alpha/4, VL+2alpha, VL+9alpha/4, VL+10alpha/4, VL+1 1 alpha/4, and 
VL+3alpha. 

_[QQ55] JbLei^^J3JZespjM Lvi decdata-addre ssJ n p utte d-f ro m-t h e-o uts i d e -a n 

after [ time amount gradation processing ] digital video data address and the electrical-potential- 
difference gradation level corresponding to it, and the display gradation level which combined time 
amount gradation is shown in the following table 1. 
[0056] 
[Table 1] 



/ 



[0057] In addition, as shown in Table 1, in this example, the gradation voltage level (VL+3alpha) with the 
address of 4-bit digital video data same [ - (1 100) (1111)] is outputted. 

[0058] In addition, though the gradation voltage level shown in Table 1 is an electrical potential 
difference actually impressed to liquid crystal, it is good. That is, though the gradation voltage level 
shown in Table 1 is a voltage level which took into consideration VCOM impressed to the below- 
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mentioned counterelectrode, it is good. 

•[0059] The liquid crystal display of this invention shows by dividing the one-frame period Tf at four 
subframe periods (1st Tsf, 2nd Tsf, 3rd Tsf, and 4th Tsf). Furthermore, since the liquid crystal display of 
this operation gestalt performs a line sequential drive, in an one-frame period, as for each pixel, a 
gradation electrical potential difference is written in during 1 subframe line period (Tsfl). Therefore, the 

address of the 2-bit di g ital video data after t imejmauflL^ 

conversion circuit, and a gradation electrical potential difference is outputted to each subframe line 
period (1st Tsfl, 2nd Tsfl, 3rd Tsfl, and 4th Tsfl) corresponding to each subframe period (1st Tsf, 2nd Tsf, 
3rd Tsf, and 4th Tsf) from a D/A conversion circuit. Four displays of a subframe are performed at a high 
speed by the gradation electrical potential difference written in four subframe line periods (1st Tsfl, 2nd 
Tsfl, 3rd Tsfl, and 4th Tsfl), and the display gradation of one frame becomes what carried out the time 
average of the total of the gradation voltage level of each subframe line period as a result. Thus, 
electrical-potential-difference gradation and time amount gradation are performed to coincidence. 
[0060] In addition, in the liquid crystal display of this operation gestalt, in each subframe period, before a 
subframe line period starts, the initialization period (Ti) is established. The liquid crystal in spray 
orientation is made to shift to all pixels in this initialization period (Ti) in bend orientation by impressing 
the electrical potential difference VCOMi (counterelectrode initialization electrical potential difference) 
which impresses a certain electrical potential difference Vi (pixel electrode initialization electrical 
potential difference), and is in a counterelectrode. 

[0061] Therefore, in the liquid crystal display of this operation gestalt, even when using the D/A 
conversion circuit treating 2-bit digital video data, gradation level of 3= 24-13 gradation can be 
displayed. 

[0062] In addition, the address (or gradation voltage level) of the digital video data written in each 
subframe line period (1st Tsfl, 2nd Tsfl, 3rd Tsfl, and 4th(s)) may be set up also with combination other 
than table 1. For example, in Table 1, when a digital video data address is (0010), it is indicated that the 
gradation electrical potential difference of (VL+alpha) is written in the 3rd subframe line period (3rd Tsfl) 
and the 4th subframe line period (4th Tsfl), but in order to realize this invention, it is not necessarily 
limited to this combination. That is, when a digital video data address is (0010), it can be set up freely 
that the gradation electrical potential difference of (VL+alpha) should just be written in a total of two 
subframe periods among four subframe periods of the 1st subframe line period - 4th subframe line 
period in which subframe period the gradation electrical potential difference of (VL+alpha) is written. 
[0063] Here, drawing 7 and drawing 8 are referred to. The drive timing chart of the liquid crystal display 
of this operation gestalt is shown in drawing 7 and drawing 8 . drawing 7 and drawing 8 — Pixel P — 1 , 1 , 
and Pixel P — 2, 1, and Pixel P — 3, 1 and Pixel Py, and 1 are taken and shown in the example. In 
addition, it is explaining using drawing 7 and 2 Figs, of drawing 8 on account of a drawing. 
[0064] As mentioned above, an one-frame period (Tf) is constituted by the 1st subframe period (1st 
Tsf), the 2nd subframe period (2nd Tsf), the 3rd subframe period (3rd Tsf), and the 4th subframe period 
(4th Tsf). There is an initialization period (Ti) in the beginning of each subframe period, and a pixel 
electrode initialization electrical potential difference (Vi) is impressed to all pixels at this initialization 
period (Ti). Moreover, a counterelectrode initialization electrical potential difference (VCOMi) is 
impressed to a counterelectrode (COM) at an initialization period (Ti). 

[0065] Therefore, in this operation gestalt, in an initialization period (Ti), the electrical potential 
difference of (Vi+VCOMi) will be impressed to the liquid crystal inserted into the pixel -electrode and the 
counterelectrode, and the liquid crystal molecule which was carrying out spray orientation carries out 
bend orientation, and will be in the condition in which a high-speed response is possible also by 
impression of an analog gradation electrical potential difference which has subsequent image information. 
[0066] the 1st subframe period — setting — after the initialization (period Ti) progress and Pixel P — a 
digital video data is changed and written [ 1 and 1 ] in an analog gradation electrical potential difference 
by the D/A conversion circuit at the 1st subframe line period (1st Tsfl). In addition, VCOM is impressed 
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to a counterelectrode after the initialization (period Ti) progress. In addition, VCOM sees the 
. CHIRATSUKI condition of a display screen and can adjust it now. Moreover, VCOM may be OV. 
[0067] In addition, as for Vi, VCOMi, and VCOM, it is desirable to set up the optimal value according to 
the liquid crystal to be used, display condition, etc. 

[0068] After a digital video data is changed into an analog gradation electrical potential difference by the 

D/A conversion circuit and is writt en jp_a_DjxftLIL1_aiad Ah 

changed into an analog gradation electrical potential difference by the D/A conversion circuit, and is 
written in a pixel P2 and the 1- pixels P2 and x at the next subframe line period. 

[0069] Thus, the analog gradation electrical potential difference which has image information is written 
in all pixels in order. Therefore, the 1st subframe period expires. 

[0070] And the 2nd subframe period starts after progress of the 1st subframe period. Also in the 2nd 
subframe period (2nd Tsf), a counterelectrode initialization electrical potential difference (VCOMi) is 
supplied to a counterelectrode (COM) at an initialization period (Ti). Also in the 2nd subframe period, 
after the initialization (period Ti) progress, a digital video data is changed into an analog gradation 
electrical potential difference by the D/A conversion circuit, and is written in a pixel P1 and the 1- 
pixels P1 and x at the 2nd subframe line period (2nd Tsfl). After a digital video data is changed into an 
analog gradation electrical potential difference by the D/A conversion circuit and is written in a pixel P1 
and the 1- pixels P1 and x, a digital video data is changed into an analog gradation electrical potential 
difference by the D/A conversion circuit, and is written in a pixel P2 and the 1- pixels P2 and x at the 
next subframe line period. In addition, VCOM is impressed to a counterelectrode after the initialization 
(period Ti) progress. 

[0071] Thus, the analog gradation electrical potential difference which has image information is written 
in all pixels in order. Therefore, the 2nd subframe period expires. 

[0072] Same actuation is performed also in the 3rd subframe period (3rd Tsf) and the 4th subframe 
period (4th Tsf). 

[0073] Thus, from the 1st subframe period to the 4th subframe period expires. 

[0074] The 2nd frame period starts after the 1st frame period termination ( drawing 8 ). With this 

operation gestalt, frame reversal to which the sense of the electric field impressed to liquid crystal for 

every frame period becomes reverse is performed. Therefore, in the 2nd frame period, when the pixel 

electrode initialization electrical potential difference (Vi) and gradation electrical potential difference by 

which pixel electrode supply is carried out make a counterelectrode a reference potential, the 1st frame 

period and the electrical potential difference of reversed polarity will be impressed. 

[0075] Here, drawing 9 is referred to. Drawing 9 is the example which showed the relation between the 

gradation voltage level written in the pixel electrode of a certain pixel (1 for example, the pixel P 1) for 

every subframe period, and the gradation display level in a frame period. 

[0076] Its attention is paid to the one introduction period eye. First, in an initialization period (Ti), an 
initialization electrical potential difference (Vi) is impressed to a pixel electrode, and the liquid crystal in 
spray orientation shifts to bend orientation. The gradation electrical potential difference of (VL+alpha) is 
written in the 1st subframe line period (1st Tsfl) after the initialization (period Ti) termination, and the 
gradation display corresponding to a gradation electrical potential difference (VL+alpha) is performed at 
the 1st subframe period (1st Tsf). The gradation electrical potential difference of (VL+2alpha) is written 
in the 2nd subframe line period (2nd Tsfl), and the gradation display corresponding to a gradation 
electrical potential difference (VL+alpha) is performed at the 2nd subframe period (2nd Tsf). The 
gradation electrical potential difference of (VL+2alpha) is written in the 3rd subframe line period 
(3rdTsfl), and the gradation display corresponding to a gradation electrical potential difference 
(VL+2alpha) is performed at the 3rd subframe period (3rd Tsf). The gradation electrical potential 
difference of (VL+2alpha) is written in the 4th subframe line period (1st Tsfl), and the gradation display 
corresponding to a gradation electrical potential difference (VL+2alpha) is performed at the 4th 
subframe period (4th Tsf). Therefore, the gradation display level of the 1st frame serves as a gradation 
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display corresponding to the gradation voltage level of (VL+7alpha / 4). 

.[0077] »Next, its attention is paid to a two-frame period eye. First, in an initialization period (Ti), an 
initialization electrical potential difference (Vi) is impressed to a pixel electrode, and the liquid crystal in 
spray orientation shifts to bend orientation. The gradation electrical potential difference of (VL+2alpha) 
is written in the 1st subframe line period (1st Tsfl) after the initialization (period Ti) termination, and the 
gradation dis pla y cbrres pondingJtp_a_g>:ada 

the 1st subframe period (1st Tsf). The gradation electrical potential difference of (VL+2alpha) is written 
in the 2nd subframe line period (2nd Tsfl), and the gradation display corresponding to a gradation 
electrical potential difference (VL+2alpha) is performed at the 2nd subframe period (2nd Tsf). The 
gradation electrical potential difference of (VL+3alpha) is written in the 3rd subframe line period (3rd . 
Tsfl), and the gradation display corresponding to a gradation electrical potential difference (VL+3alpha) 
is performed at the 3rd subframe period (3rd Tsf). The gradation electrical potential difference of 
(VL+3alpha) is written in the 4th subframe line period (1st Tsfl), and the gradation display corresponding 
to a gradation electrical potential difference (VL+3alpha) is performed at the 4th subframe period (4th 
Tsf). Therefore, the gradation display level of the 1 st frame serves as a gradation display corresponding 
to the gradation voltage level of (VL+10alpha / 4). 

[0078] In addition, in this operation gestalt, in order to realize the voltage level of 4 gradation, between a 
voltage level VH and voltage-level VLs was mostly divided into equal voltage level, the step of the 
voltage level was set to alpha, but even when between a voltage level VH and voltage-level VLs is not 
divided into equal voltage level but it is set as arbitration, there is effectiveness of this invention. 
[0079] Moreover, in this operation gestalt, although a voltage level VH and voltage-level VL are inputted 
into the D/A conversion circuit of a liquid crystal panel and it enabled it to realize a gradation voltage 
level, the input of three or more voltage levels can realize a gradation voltage level. 
[0080] Moreover, in this example, the gradation voltage level written in each subframe line period was 
set up as shown in Table 1, but as mentioned already, it is not necessarily limited to Table 1. 
[0081] Moreover, in this example, a 2-bit digital video data is changed into the digital video data for 2- 
bit electrical-potential-difference gradation among the 4-bit digital video data inputted from the outside, 
and 2-bit gradation information was expressed by time amount gradation among 4-bit digital video datas. 
Here, generally, n bit digital video data are changed into the digital video data for a gradation electrical 
potential difference by the time amount gradation processing circuit, and the exterior to m bits digital 
video data considers the case where the gradation information on a bit (m-n) is expressed by time 
amount gradation. In addition, both m and n are two or more integers, and are taken as m>n. 
[0082] In this case, the relation between a frame period (Tf) and a subframe period (Tsf) serves as Tf=2 
m-n-Tsf, and can perform the gradation display of a passage (2m- (2 m-n -1)). 

[0083] In addition, in this operation gestalt, although explained taking the case of the case of m= 4 and 
n= 2, it cannot be overemphasized that it is not necessarily limited in these cases. You may be m= 12 
and n= 4. Moreover, you may be m= 8 and n= 2. Moreover, you may be m= 8 and n= 6. Moreover, you 
may be m= 10 and n= 2, and may be the case of others. 

[0084] moreover, electrical-potential-difference gradation and time amount gradation — respectively — 
before and after — or it may be made to carry out almost simultaneously. 
[0085] (Operation gestalt 2) 

[0086] In this operation gestalt, the case where a frame reversal drive is performed for every subframe 
is explained in the configuration of the liquid crystal display of this invention in the above-mentioned 
operation gestalt 1 . 

[0087] Drawing 10 is referred to. The drive timing chart of the liquid crystal display of this operation 
gestalt is shown in drawing 10 . drawing 10 — Pixel P — 1,1, and Pixel P — 2, 1, and Pixel P — 3, 1 
and Pixel Py, and 1 are taken and shown in the example. 

[0088] Also in this operation gestalt, an one-frame period (Tf) is constituted by the 1st subframe period 
(1st Tsf), the 2nd subframe period (2nd Tsf), the 3rd subframe period (3rd Tsf), and the 4th subframe 
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period (4th Tsf) as mentioned above. There is an initialization period (Ti) in the beginning of each 
•subframe period, and a pixel electrode initialization electrical potential difference (Vi) is impressed to all 
pixels at this initialization period (Ti). Moreover/a counterelectrode initialization electrical potential 
difference (VCOMi) is impressed to a counterelectrode (COM) at an initialization period (Ti). 
[0089] Therefore, also in this operation gestalt, in an initialization period (Ti), the electrical potential 
difference of_(Vij^Cj3Mi)_wi 

counterelectrode, and the liquid crystal molecule which was carrying out spray orientation carries out 
bend orientation, and will be in the condition in which a high-speed response is possible also by 
impression of an analog gradation electrical potential difference which has subsequent image information. 
[0090] the 1st subframe period — setting — after the initialization (period Ti) progress and Pixel P — a 
digital video data is changed into an analog gradation electrical potential difference by the D/A 
conversion circuit at the 1st subframe line period (1st Tsfl), and the analog gradation electrical potential 
difference is written in 1 and 1. In addition, the analog gradation electrical potential difference 
corresponding to each pixel is written in a pixel P1 and the 1- pixels P1 and x at coincidence. In addition, 
VCOM is impressed to a counterelectrode after the initialization (period Ti) progress. In addition, VCOM 
sees the CHIRATSUKI condition of a display screen and can adjust it now. Moreover, also in this 
operation gestalt, VCOM may be 0V. 

[0091] After a digital video data is changed into an analog gradation electrical potential difference by the 
D/A conversion circuit and is written in a pixel P1 and the 1- pixels P1 and x, a digital video data is 
changed into an analog gradation electrical potential difference by the D/A conversion circuit, and is 
written in a pixel P2 and the 1- pixels P2 and x at the next subframe line period. 

[0092] Thus, the analog gradation electrical potential difference which has image information is written 
in all pixels in order. Therefore, the 1st subframe period expires. 

[0093] And the 2nd subframe period starts after progress of the 1st subframe period. Also in the 2nd 
subframe period (2nd Tsf), a counterelectrode initialization electrical potential difference (VCOMi) is 
supplied to a counterelectrode (COM) at an initialization period (Ti). In addition, he is trying for the 
sense of the electric field impressed to liquid crystal for every subframe period to become reverse in 
this operation gestalt. Also in the 2nd subframe period, after the initialization (period Ti) progress, a 
digital video data is changed into an analog gradation electrical potential difference by the D/A 
conversion circuit, and is written in a pixel P1 and the 1- pixels P1 and x at the 1st subframe line period 
(1st Tsfl). After a digital video data is changed into an analog gradation electrical potential difference by 
the D/A conversion circuit and is written in a pixel P1 and the 1- pixels P1 and x, a digital video data is 
changed into an analog gradation electrical potential difference by the D/A conversion circuit, and is 
written in a pixel P2 and the 1- pixels P2 and x at the next subframe line period. In addition, VCOM is 
impressed to a counterelectrode after the initialization (period Ti) progress. 

[0094] Thus, the analog gradation electrical potential difference which has image information is written 
in all pixels in order. Therefore, the 2nd subframe period expires. 

[0095] Same actuation is performed also in the 3rd subframe period (3rd Tsf) and the 4th subframe 
period (4th Tsf). 

[0096] Thus, from the 1 st subframe period to the 4th subframe period expires. 

[0097] The 2nd frame period starts after the 1st frame period termination (not shown). 

[0098] Thus, in this operation gestalt, since it displays with the subframe reversal method with which the 

sense of the electric field impressed to liquid crystal for every subframe period becomes reverse, little 

display of a flicker is attained more. 

[0099] (Operation gestalt 3) 

[0100] In this operation gestalt, the case where establish an initialization period only at the 1st subframe 
period, and impress an initialization electrical potential difference (Vi and VCOM), and a frame reversal 
drive is performed is explained in the configuration of the liquid crystal display of this invention in the 
above-mentioned operation gestalt 1 . 
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[0101] Drawing 1 1 is referred to. The drive timing chart of the liquid crystal display of this operation 
.gestalt- is shown in drawing 1 1 . drawing 1 1 — Pixel P — 1,1, and Pixel P — 2, 1 , and Pixel P — 3, 1 
and Pixel Py, and 1 are taken and shown in the example. 

[0102] Also in this operation gestalt, an one-frame period (Tf) is constituted by the 1st subframe period 
(1st Tsf), the 2nd subframe period (2nd Tsf), the 3rd subframe period (3rd Tsf), and the 4th subframe 

period (4th Tsf) as mentioned above, the above-m entLQoed^operat^ 

point that there is an initialization period (Ti) only in the beginning of the 1st subframe period, and a 
pixel electrode initialization electrical potential difference (Vi) is impressed to all pixels at this 
initialization period (Ti). 

[0103] Moreover, it is same that a counterelectrode initialization electrical potential difference (VCOMi) 
is impressed to a counterelectrode (COM) at an initialization period (Ti). 

[0104] Therefore, also in this operation gestalt, in an initialization period (Ti), the electrical potential 
difference of (Vi+VCOMi) will be impressed to the liquid crystal inserted into the pixel electrode and the 
counterelectrode, and the liquid crystal molecule which was carrying out spray orientation carries out 
bend orientation, and will be in the condition in which a high-speed response is possible also by 
impression of an analog gradation electrical potential difference which has subsequent image information. 
[0105] the 1st subframe period — setting — after the initialization (period Ti) progress and Pixel P — a 
digital video data is changed into an analog gradation electrical potential difference by the D/A 
conversion circuit at the 1st subframe line period (1st Tsfl), and the analog gradation electrical potential 
difference is written in 1 and 1. In addition, the analog gradation electrical potential difference 
corresponding to each pixel is written in a pixel P1 and the 1- pixels P1 and x at coincidence. In addition, 
VCOM is impressed to a counterelectrode after the initialization (period Ti) progress. In addition, VCOM 
sees the CHIRATSUKI condition of a display screen and can adjust it now. Moreover, also in this 
operation gestalt, VCOM may be 0V. 

[0106] After a digital video data is changed into an analog gradation electrical potential difference by the 
D/A conversion circuit and is written in a pixel P1 and the 1- pixels P1 and x, a digital video data is 
changed into an analog gradation electrical potential difference by the D/A conversion circuit, and is 
written in a pixel P2 and the 1- pixels P2 and x at the next subframe line period. 

[0107] Thus, the analog gradation electrical potential difference which has image information is written 
in all pixels in order. Therefore, the 1st subframe period expires. 

[0108] And the 2nd subframe period starts after progress of the 1st subframe period. An initialization 
period (Ti) is not established in the 2nd subframe period (2nd Tsf). Therefore, an initialization electrical 
potential difference (Vi and VCOM) is not impressed to a pixel at the time of initiation of the 2nd 
subframe period. A digital video data is changed into an analog gradation electrical potential difference 
by the D/A conversion circuit, and is written in a pixel P1 and the 1- pixels P1 and x at the 1st 
subframe line period (1st Tsfl). After a digital video data is changed into an analog gradation electrical 
potential difference by the D/A conversion circuit and is written in a pixel P1 and the 1- pixels P1 and x, 
a digital video data is changed into an analog gradation electrical potential difference by the D/A 
conversion circuit, and is written in a pixel P2 and the 1- pixels P2 and x at the next subframe line 
period. 

[0109] Thus, the analog gradation electrical potential difference which has image information is written 
in all pixels in order. Therefore, the 2nd subframe period expires. 

[01 10] Also in the 3rd subframe period (3rd Tsf) and the 4th subframe period (4th Tsf), the same 

actuation as the 2nd subframe period (2nd Tsf) is performed. 

[01 1 1] Thus, from the 1st subframe period to the 4th subframe period expires. 

[01 12] The 2nd frame period starts after the 1st frame period termination (not shown). 

[01 13] (Operation gestalt 4) 

[01 14] In this operation gestalt, the liquid crystal display into which 10-bit digital video data are inputted 
is explained. Drawing 12 is referred to. The outline block diagram of the liquid crystal display of this 



-14- 



example is shown in drawing 1 2 . The liquid crystal display 1001 has the active-matrix substrate 1001-1 
•and the opposite substrate 1001-2. In the active-matrix substrate 1001-1, it has the active-matrix 
circuit 1001-1-4 where the source driver 1001-1-1 and 1001-1-2, a gate driver 1001-1-3, and two or 
more pixels TFT have been arranged in the shape of a matrix, the digital video-data time amount 
gradation processing circuit 1001-1-5, and the counterelectrode drive circuit 1001-1-6. Moreover, the 

op posite substrate 1001-2 has t he_cAuntecelectr:adeJ_Q,Q,1jz 2zJ— in_a d d it i o n ,-Teem in aUGOM-s h © ws-t h e 

terminal which supplies a signal to the counterelectrode. 

[01 15] In this operation gestalt, as shown in drawing 1 2 , the digital video-data time amount gradation 
processing circuit and the counterelectrode drive circuit are really formed on the active-matrix 
substrate, and the liquid crystal display is formed. 

[0116] The digital video-data time amount gradation processing circuit 1001-1-5 changes a 8-bit digital 
video data into the digital video data for 8-bit electrical-potential-difference gradation among the 10-bit 
digital video data inputted from the outside. 2-bit gradation information is expressed by time amount 
gradation among 10-bit digital video datas. 

[0117] The 8-bit digital video data changed by the digital video-data time amount gradation processing 
circuit 1001-5 are inputted into the source driver 1001-1-1 and 1001-1-2, are changed into an analog 
gradation electrical potential difference by the D/A conversion circuit in a source driver (not shown), 
and are supplied to each source signal line. 

[0118] Here, drawing 13 is referred to. The circuitry of the liquid crystal display of this operation gestalt 
is shown in drawing 1 3 in more detail. The source driver 1001-1-1 has the shift register circuit 1001-1- 
1-1, the latch circuit 1 (1001-1-1-2), the latch circuit 2 (1001-1-1-3), and the D/A conversion circuit 
(1001-1-1-4). In addition, it has the buffer circuit and the level-shifter circuit (neither is illustrated). 
Moreover, the level-shifter circuit is included in the expedient top of explanation, and the D/A 
conversion circuit 1001-1-1-4. 

[0119] The source driver 1001-1-2 has the same configuration as the source driver 1001-1-1. In 
addition, the source driver 1001-1-1 supplies a picture signal (gradation electrical potential difference) 
to the odd-numbered source signal line, and the source driver 1001-1-2 supplies a picture signal to the 
even-numbered source signal line. 

[0120] In addition, as long as it is possible, you may make it prepare only one source driver on a circuit 
layout on account of a circuit layout, in the active matrix liquid crystal indicating equipment of this 
example, although two source drivers 1001-1-1 and 1001-1-2 were prepared so that the upper and 
lower sides of a active-matrix circuit might be inserted. 

[0121] Moreover, 1001-1-3 is a gate driver, and has the shift register circuit, the buffer circuit, the 
level-shifter circuit, etc. (neither is illustrated). 

[0122] The active-matrix circuit 1001-1-4 has the pixel of 1920x1080 (horizontal x length). The 
configuration of each pixel is the same as that of what was explained with the above-mentioned 
operation gestalt 1. 

[0123] The liquid crystal display of this operation gestalt has the D/A conversion circuit 1001-1-1-4 
treating 8-bit digital video data. Moreover, among the 10-bit digital video data supplied from the outside, 
the information for 2 bits is used in order to perform time amount gradation. In addition, time amount 
gradation is considered to be the above-mentioned operation gestalt 1 the same way. 
[0124] Therefore, the liquid crystal display of this operation gestalt can perform the gradation display of 
28-3=253 kind. 

[0125] Moreover, about the drive approach of the liquid crystal display of this operation gestalt, any 
approach of the above-mentioned operation gestalt 1 - the operation gestalt 3 can be used. 
[0126] (Operation gestalt 5) 

[0127] This operation gestalt explains the example of the production approach of the liquid crystal 
display of this invention. Here, how to produce to coincidence TFT of a active-matrix circuit and the 
drive circuit prepared around it is explained. 
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[0128] [Process: drawing 1 4 (A) of an island-like semi-conductor layer and gate-dielectric-film 
•formation] In drawing 1 4 (A), it is desirable to use an alkali-free-glass substrate and a quartz substrate 
for a substrate 7001. In addition, it is good also considering the thing in which the insulator layer was 
formed on the front face of a silicon substrate metallurgy group substrate, as a substrate. 
[0129] And the substrate film 7002 which consists of the silicon oxide film, a silicon nitride film, or 

nitri.di D_g-siliG.oci_oxide _fi! ro _was-f o rraed-i n-the-f ko nt-f a c-e-i n-wh i c h-TFT-of-a-s u b str3te-7Q0-1-i s-f o rrn sd-by 

the plasma-CVD method or the spatter at the thickness of 100-400nm. For example, as substrate film 
7002, it is good to form a silicon nitride film 7002 with the two-layer structure which made the silicon 
oxide film 7003 to 50-300nm 25-1 OOnm and here, and was made into the thickness of 150nm here at the 
thickness of 50nm. The substrate film 7002 is formed in order to prevent the impurity contamination 
from a substrate, and when a quartz substrate is used, it is not necessary to necessarily prepare it. 
[0130] Next, the amorphous silicon film with a thickness of 20-1 OOnm was formed by the well-known 
forming-membranes method on the substrate film 7002. Although the amorphous silicon film is based 
also on the amount of content hydrogen, it is desirable to heat at 400-550 degrees C preferably for 
several hours, to perform dehydrogenation treatment, and to perform the process of crystallization, 
using the amount of content hydrogen as less than [ 5atom% ]. Moreover, although the amorphous 
silicon film may be formed by other production approaches, such as a spatter and vacuum deposition, it 
is desirable to reduce enough impurity elements contained in the film, such as oxygen and nitrogen. Here, 
since it is possible to form by the forming-membranes method the substrate film and the amorphous 
silicon film are the same, continuation formation of both may be carried out. After forming the substrate 
film, by making it not once exposed to an atmospheric-air ambient atmosphere, it can become possible 
to prevent surface contamination and the property variation of TFT produced can be reduced. 
[0131] A well-known laser crystallization technique or the technique of heat crystallization should just 
be used for the process which forms the crystalline substance silicon film from the amorphous silicon 
film. Moreover, the crystalline substance silicon film may be produced by the approach of heat 
crystallization using the catalyst element which promotes crystallization of silicon. In addition, the 
microcrystal silicon film may be used and direct deposition membrane formation of the crystalline 
substance silicon film may be carried out. Furthermore, the crystalline substance silicon film may be 
formed using the well-known technique of SOI (SiliconOn Insulators) which sticks and sets single crystal 
silicon on a substrate. 

[0132] In this way, etching removal of the unnecessary part of the formed crystalline substance silicon 
film was carried out, and the island-like semi-conductor layers 7004-7006 were formed. In the field to 
which the n channel mold TFT of the crystalline substance silicon film is produced, in order to control a 
threshold electrical potential difference, boron (B) may be beforehand added by about [ 1x1015 to 
5x1 01 7cm - ] three concentration. 

[0133] Next, the island-like semi-conductor layers 7004-7006 were covered, and the gate dielectric film 
7007 which uses silicon oxide or silicon nitride as a principal component was formed. What is necessary 
is just to form preferably 10-200nm of gate dielectric film 7007 in the thickness of 50-1 50nm. for 
example, a plasma-CVD method — N2 — 75nm of nitriding silicon oxide film which used O and SiH4 as 
the raw material is formed, and it oxidizes thermally at 800-1000 degrees C after that among an oxygen 
ambient atmosphere or the mixed ambient atmosphere of oxygen and a hydrochloric acid, and is good 
also as 1 15nm gate dielectric film. ( Drawing 14 (A)) 

[0134] [ — formation [ of n-field ]: — drawing 14 (B)] — the resist masks 7008-701 1 were formed in 
the whole surface of the field which forms the island-like semi-conductor layers 7004 and 7006 and 
wiring, and a part of island-like semi-conductor layer 7005 (a channel formation field and the becoming 
field are included), the impurity element which gives n mold was added and the low concentration 
impurity range 7012 was formed, the LDD field (by this detail letter, it is called a Lov field.) where this 
low concentration impurity range 7012 laps with a gate electrode through gate dielectric film at the n 
channel mold TFT of a CMOS circuit behind In addition, it is the semantics of overlap in ov. It is an 
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impurity range for forming. In addition, suppose that the concentration of the impurity element which 
•gives n- mold contained in the low concentration impurity range formed here is expressed with (n-). 
Therefore, in this specification, the low concentration impurity range 7012 can be put in another way as 
n-field. 

[0135] Here, Lynn was added by the ion doping method which carried out plasma excitation without 

_catrying-Ou:Lroass 

method for performing mass separation may be used. At this process, Lynn was added in the semi- 
conductor layer under it through gate dielectric film 7007. As for the Lynn concentration to add, it was 
desirable to have made it the range of 5x1017 - 5x1018 atoms/cm3, and it made it 1x1018 atoms/cm3 
here. 

[0136] Then, the resist masks 7008-701 1 were removed, 400-900 degrees C of heat treatments of 1 - 
12 hours were preferably performed at 550-800 degrees C in nitrogen-gas-atmosphere mind, and the 
process which activates Lynn added at this process was performed. 

[0137] [ — formation [ of the object for gate electrodes, and the electric conduction film for wiring ]: — 
drawing 14 (C)] — the element or either which was chosen from a tantalum (Ta), titanium (Ti), 
molybdenum (Mo), and a tungsten (W) in the 1st electric conduction film 7013 was formed in the 
thickness of 10-100nm with the conductive ingredient used as a principal component. As 1st electric 
conduction film 7013, it is desirable to use tantalum nitride (TaN) and a nitriding tungsten (WN), for 
example. Furthermore, the element or either which was chosen from Ta, Ti, Mo, and W in the 2nd 
electric conduction film 7014 on the 1st electric conduction film 7013 was formed in the thickness of 
100-400nm with the conductive ingredient used as a principal component. For example, what is 
necessary is just to form Ta in the thickness of 200nm. Moreover, although not illustrated, it is effective 
to form the silicon film in the bottom of the 1st electric conduction film 7013 by the thickness of about 
2-20nm for antioxidizing of the electric conduction film 7013 and 7014 (especially electric conduction 
film 7014). 

[0138] [Formation: drawing 15 (A) of formation of a p-ch gate electrode and a wiring electrode, and p+ 
field] The resist masks 7015-7018 were formed, the 1st electric conduction film and the 2nd electric 
conduction film (it is hereafter dealt with as a cascade screen) were etched, and the gate electrode 
7019 of the p channel mold TFT and the gate wiring 7020 and 7021 were formed. In addition, on the field 
used as the n channel mold TFT, it left the electric conduction film 7022 and 7023 so that the whole 
surface might be covered. 

[0139] And it left the resist masks 7015-7018 as they were, and considered as the mask, and the 
process which adds the impurity element which gives p mold to a part of semi-conductor layer 7004 in 
which the p channel mold TFT is formed was performed. Here, it added by using boron as the impurity 
element using diboron hexahydride (B-2 H6) by the ion doping method (of course, the ion implantation 
method may be used). Here, boron was added to the concentration of 5x1020 - 3x1021 atoms/cm3. In 
addition, suppose that the concentration of the impurity element which gives p mold contained in the 
impurity range formed here is expressed with (p++). Therefore, in this specification, impurity ranges 7024 
and 7025 can be put in another way as a p++ field. 

[0140] In addition, in this process, after carrying out etching removal of the gate dielectric film 7007 
using the resist masks 7015-7018 and exposing a part of island-like semi-conductor layer 7004, the 
process which adds the impurity element which gives p mold may be performed. In that case, since 
acceleration voltage is low and ends, there are few damages given to the island-like semi-conductor film, 
and a throughput also improves. 

[0141] [ — formation [ of a n-ch gate electrode ]: — drawing 15 (B)] — next, after removing the resist 
masks 7015-7018, they formed the resist masks 7026-7029, and formed the gate electrodes 7030 and 
7031 of the n channel mold TFT. At this time, the gate electrode 7030 was formed so that it might lap 
with the n-field 7012 through gate dielectric film. 

[0142] [ — formation [ of n+ field ]: — drawing 1 5 (C)] — next, the resist masks 7026-7029 were 
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removed and the resist masks 7032-7034 were formed. And in the n channel mold TFT, the process 
•which forms the impurity range which functions as a source field or a drain field was performed. The 
resist mask 7034 formed the gate electrode 7031 of the n channel mold TFT in the wrap form. This is 
for forming a LDD field so that it may not lap with a gate electrode in a next process at the n channel 
mold TFT of a active-matrix circuit. 

[0143] And the impurity element which g ives n mold_w as_added_aodJropur^ 

formed. Here, it carried out by the ion doping method (of course, the ion implantation method may be 
used) for having used phosphoretted hydrogen (PH3), and concentration of Lynn of this field was made 
into 1x1020 - 1x1021 atoms/cm3. In addition, suppose that the concentration of the impurity element 
which gives n mold contained in the impurity ranges 7037-7039 formed here is expressed with (n+). 
Therefore, in this specification, impurity ranges 7037-7039 can be put in another way as n+ field. 
Moreover, since n-field was already formed, impurity ranges 7035 and 7036 include Lynn strictly by 
concentration [ a little ] higher than impurity ranges 7037-7039. 

[0144] In addition, in this process, after etching gate dielectric film 7007 by having used the resist masks 
7032-7034 and the gate electrode 7030 as the mask and exposing some island-like semi-conductor film 
7005 and 7006, the process which adds the impurity element which gives n mold may be performed. In 
that case, since acceleration voltage is low and ends, there are few damages given to the island-like 
semi-conductor film, and a throughput also improves. 

[0145] [ — n — formation [ of a field ]: — drawing 16 (A)] — next, the resist masks 7032-7034 were 
removed and the process which adds the impurity element which gives n mold to the island-like semi- 
conductor layer 7006 used as the n channel mold TFT of a active-matrix circuit was performed. In this 
way, comparable [ in the formed impurity ranges 7040-7043 / as said n-field ] or Lynn of concentration 
(specifically 5x1016 - 1x1018 atoms/cm3) fewer than it was added, in addition, the concentration of the 
impurity element which gives n mold contained in the impurity ranges 7040-7043 formed here — ( — n - 
-) — suppose that it expresses. Therefore, in this specification, they are impurity ranges 7040-7043n. - 
- It can be put in another way as a field. Moreover, although Lynn is added by all impurity ranges by the 
concentration of n- except for the impurity range 7067 hidden with the gate electrode in this process, 
since it is very low concentration, it does not ignore and interfere. 

[0146] [ — process [ of thermal activation ]: — drawing 16 (B)] — next, the protection insulator layer 
7044 which turns into a part of 1st interlayer insulation film was formed in behind. What is necessary is 
just to form the protection insulator layer 7044 by the cascade screen which combined a silicon nitride 
film, the silicon oxide film, the nitriding silicon oxide film, or them. Moreover, thickness is just 100-400nm. 
[0147] Then, in order to activate the impurity element which gives n mold or p mold added by each 
concentration, the heat treatment process was performed. This process can be performed by the 
furnace annealing method, the laser annealing method, or the rapid thermal annealing method (RTA law). 
Here, the activation process was performed by the furnace annealing method. Heat-treatment 
performed preferably 300-650 degrees C of 450 degrees C and-heat treatments of 2 hours into 
nitrogen-gas-atmosphere mind 400-550 degrees C and here. 

[0148] Furthermore, in the ambient atmosphere containing 3 - 100% of hydrogen, heat treatment of 1 - 
12 hours was performed at 300-450 degrees C, and the process which hydrogenates an island-like 
semi-conductor layer was performed. This process is a process which carries out termination of the 
dangling bond of a semi-conductor layer by the hydrogen excited thermally. As other means of 
hydrogenation, plasma hydrogenation (the hydrogen excited by the plasma is used) may be performed. 
[0149] [Formation: drawing 1 6 (C) of an interlayer insulation film, the source / drain electrode, a light- 
shielding film, a pixel electrode, and retention volume] When finishing the activation process, the 
interlayer insulation film 7045 of 0.5 - 1 .5-micrometer thickness was formed on the protection insulator 
layer 7044. The cascade screen which becomes with said protection insulator layer 7044 and interlayer 
insulation film 7045 was used as the 1st interlayer insulation film. 

[0150] Then, the contact hole which arrives at each source field or drain field of TFT was formed, and 



-18- 



the source electrodes 7046-7048 and the drain electrodes 7049 and 7050 were formed. Although not 
•illustrated, in this example, it considered as the cascade screen of the three-tiered structure which 
formed continuously 300nm of aluminum film which contains [ this electrode ] 100nm and Ti for Ti film, 
and 150nm of Ti film by the spatter. 

[0151] Next, it formed as passivation film 7051 by the thickness of 50-500nm (typically 200-300nm) with 

a silicon nitride film , the silicon oxid e film.jor_the.oiM 

treating was performed in this condition, the desirable result was obtained to the improvement in a 
property of TFT. For example, the same effectiveness was acquired, even if it was good to have 
performed heat treatment of 1 - 12 hours at 300-450 degrees C or it used the plasma hydrogenating 
method in the ambient atmosphere containing 3 - 100% of hydrogen. In addition, opening may be formed 
in the passivation film 7051 in the location which forms the contact hole for connecting a pixel electrode 
and a drain electrode behind here. 

[0152] Then, the 2nd interlayer insulation film 7052 which consists of organic resin was formed in the 
thickness of about 1 micrometer. As organic resin, polyimide, an acrylic, a polyamide, polyimidoamide, 
BCB (benz-cyclo-butene), etc. can be used. The point for the membrane formation approach that the 
advantage of using the organic resin film is simple, the point that parasitic capacitance can be reduced 
since specific inductive capacity is low, the point of excelling in surface smoothness, etc. are got. In 
addition, the organic resin film except having mentioned above, an organic system SiO compound, etc. 
can also be used. Here, it calcinated and formed at 300 degrees C after applying to a substrate using 
the polyimide of the type which carries out thermal polymerization. 

[0153] Next, in the field used as a active-matrix circuit, the light-shielding film 7053 was formed on the 
2nd interlayer insulation film 7052. The light-shielding film 7053 formed in the thickness of 100-300nm 
the element or either which was chosen from aluminum (aluminum), titanium (Ti), and a tantalum (Ta) by 
the film used as a principal component. And the oxide film 7054 with a thickness of 30-1 50nm 
(preferably 50-75nm) was formed in the front face of a light-shielding film 7054 by the anode oxidation 
method or the plasma oxidation method. Here, the aluminum-oxide film (alumina film) was used as an 
oxide film 7054 using the film which uses the aluminum film or aluminum as a principal component as a 
light-shielding film 7053. 

[0154] In addition, although considered as the configuration which prepares an insulator layer only in a 
light-shielding film front face here, an insulator layer may be formed by gaseous-phase methods, such 
as a plasma-CVD method, a heat CVD method, or a spatter. It is desirable that thickness sets to 30- 
150nm (preferably 50-75nm) also in that case. Moreover, the silicon oxide film, a silicon nitride film, the 
nitriding silicon oxide film, the DLC (Diamond like carbon) film, or the organic resin film may be used. 
Furthermore, the cascade screen which combined these may be used. 

[0155] Next, the contact hole which reaches the drain electrode 7050 was formed in the 2nd interlayer 
insulation film 7052, and the pixel electrode 7055 was formed. In addition, the pixel electrodes 7056 and 
7057 are pixel electrodes of another pixel which adjoins, respectively. A metal membrane should just be 
used for the pixel electrodes 7055-7057 when making it into the liquid crystal display of a reflective 
mold using the transparence electric conduction film, in making it into a transparency mold liquid crystal 
display. Here, in order to consider as the liquid crystal display of a transparency mold, the indium oxide 
tin (ITO) film was formed in the thickness of 100nm by the spatter. 

[0156] Moreover, the field 7058 with which the pixel electrode 7055 and the light-shielding film 7053 
lapped through the oxide film 7054 formed retention volume at this time. 

[0157] In this way, on the same substrate, the active-matrix substrate with the CMOS circuit and 
active-matrix circuit used as a driver line was completed. In addition, the n channel mold TFT7081 and 
the p channel mold TFT7082 were formed in the CMOS circuit used as a driver line, and the pixel 
TFT7083 which becomes with the n channel mold TFT was formed in the active-matrix circuit. 
[0158] The channel formation field 7061 and the source field 7062, and the drain field 7063 were formed 
in the p channel mold TFT7081 of a CMOS circuit in p+ field, respectively. Moreover, the LDD field 
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which lapped with the n channel mold TFT7082 with the gate electrode through the channel formation 
field 7064, the source field 7065, the drain field 7066, and gate dielectric film (henceforth a Lov field) In 
addition, it is the mind of overlap in ov. 7067 was formed. At this time, the source field 7065 and the 
drain field 7066 were formed in the field, respectively (n-+n+), and the Lov field 7067 was formed in n- 
field. 

[01591 Moreover , the LDP field which does q ojU.ap_vy.ith-a_gat^^ — 
fields 7068 and 7069, the source field 7070, the drain field 7071, and gate dielectric film in a pixel 
TFT7083 (henceforth a Loff field) In addition, off is the mind of offset. The n+ field 7076 adjacent to 
7072-7075, and the Loff fields 7073 and 7074 was formed. At this time, it is formed in n+ field, 
respectively and the source field 7070 and the drain field 7071 are the Loff fields 7072-7075n. — It was 
formed in the field. 

[0160] According to the production approach of this operation gestalt, the structure of TFT which forms 
each circuit according to the circuit specification which a active-matrix circuit and a driver line require 
was able to be optimized, and the engine performance of operation and dependability of a semiconductor 
device were able to be raised. Specifically, the n channel mold TFT realized TFT structure which 
thought high-speed operation or the cure against a hot carrier as important on the same substrate, and 
TFT structure which thought low OFF state current actuation as important by changing arrangement of 
a LDD field according to a circuit specification, and using a Lov field or a Loff field properly. 
[0161] For example, the n channel mold TFT7082 fits logical circuits, such as a shift register circuit 
which thinks high-speed operation as important, a subharmonics circuit, a signal dividing network, a 
level-shifter circuit, and a buffer circuit. Moreover, the n channel mold TFT7083 fits the active-matrix 
circuit and sampling circuit (sample hold circuit) which thought low OFF state current actuation as 
important. 

[0162] Moreover, what is necessary is just to set typically the 0.5-3.0 micrometers (width efface) of the 
die length of a Lov field to 1.0-1.5 micrometers to 3-7 micrometers of channel length. Moreover, what is 
necessary is just to set typically to 2.0-2.5 micrometers the 0.5-3.5 micrometers (width of face) of the 
die length of the Loff fields 7072-7075 established in a pixel TFT7083. 
[0163] A active-matrix substrate is completed through the above process. 

[0164] Next, the process which produces a liquid crystal display is explained based on the active-matrix 
substrate produced by the above-mentioned process. 

[0165] The orientation film (not shown) is formed in the active-matrix substrate of the condition of 
drawing 16 (C). Polyimide was used for the orientation film with this operation gestalt. Next, an opposite 
substrate is prepared. An opposite substrate consists of the counterelectrodes and orientation film 
(neither is illustrated) which consist of a glass substrate and the transparence electric conduction film. 
[0166] In addition, the polyimide film was used for the orientation film with this operation gestalt. In 
addition, rubbing processing was performed after orientation film formation. In addition, with this 
operation gestalt, polyimide which has a comparatively big pre chill angle in the orientation film was used. 
[0167] Next, the active-matrix substrate and opposite substrate which passed through the above- 
mentioned process are stuck through a sealant, a spacer (neither is illustrated), etc. according to a well- 
known eel **** process. Then, liquid crystal is poured in among both substrates and it closes 
completely with encapsulant (neither is illustrated). The nematic liquid crystal was used for liquid crystal 
with this operation gestalt. 

[0168] Therefore, a liquid crystal display is completed. 

[0169] In addition, the amorphous silicon film may be crystallized by laser light (typically excimer laser 
light) instead of the approach of crystallization of the amorphous silicon film explained with this 
operation gestalt. 

[0170] Moreover, instead of using the polycrystalline silicon film, SOI structures (SOI substrate), such as 
a smart cut, SIMOX, and El Tran, may be used, and other processes may be performed. 
[0171] (Operation gestalt 6) 
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[0172] This operation gestalt explains the another production approach of the liquid crystal display of 
♦this invention. Here, how to produce to coincidence TFT of a active-matrix circuit and the drive circuit 
prepared around it is explained. 

[0173] [Process: drawing 1 7 (A) of an island-like semi-conductor layer and gate-dielectric-film 
formation] In drawing 1 7 (A), it is desirable to use an alkali-free-glass substrate and a quartz substrate 

for a substrate 6001. In addition, it is good also consideri ng_the_thin gJ n_wh j ch-theJ n s u ! ato r-\ aye r-wa s 

formed on the front face of a silicon substrate metallurgy group substrate, as a substrate. 
[0174] And the substrate film 6002 which consists of the silicon oxide film, a silicon nitride film, or 
nitriding silicon oxide film was formed in the front face in which TFT of a substrate 6001 is formed by 
the plasma-CVD method or the spatter at the thickness of 100-400nm. For example, as substrate film 
6002, it is good to form a silicon nitride film 6002 with the two-layer structure which made the silicon 
oxide film 6003 to 50-300nm 25-1 OOnm and here, and was made into the thickness of 150nm here at the 
thickness of 50nm. The substrate film 6002 is formed in order to prevent the impurity contamination 
from a substrate, and when a quartz substrate is used, it is not necessary to necessarily prepare it. 
[0175] Next, the amorphous silicon film with a thickness of 20-1 OOnm was formed by the well-known 
forming-membranes method on the substrate film 6002. Although the amorphous silicon film is based 
also on the amount of content hydrogen, it is desirable to heat at 400-550 degrees C preferably for 
several hours, to perform dehydrogenation treatment, and to perform the process of crystallization, 
using the amount of content hydrogen as less than [ 5atom% ]. Moreover, although the amorphous 
silicon film may be formed by other production approaches, such as a spatter and vacuum deposition, it 
is desirable to reduce enough impurity elements contained in the film, such as oxygen and nitrogen. Here, 
since it is possible to form by the forming-membranes method the substrate film and the amorphous 
silicon film are the same, continuation formation of both may be carried out. After forming the substrate 
film, by making it not once exposed to an atmospheric-air ambient atmosphere, it can become possible 
to prevent surface contamination and the property variation of TFT produced can be reduced. 
[0176] A well-known laser crystallization technique or the technique of heat crystallization should just 
be used for the process which forms the crystalline substance silicon film from the amorphous silicon 
film. Moreover, the crystalline substance silicon film may be produced by the approach of heat 
crystallization using the catalyst element which promotes crystallization of silicon. In addition, the 
microcrystal silicon film may be used and direct deposition membrane formation of the crystalline 
substance silicon film may be carried out. Furthermore, the crystalline substance silicon film may be 
formed using the well-known technique of SOI (SiliconOn Insulators) which sticks and sets single crystal 
silicon on a substrate. 

[0177] In this way, etching removal of the unnecessary part of the formed crystalline substance silicon 
film was carried out, and the island-like semi-conductor layers 6004-6006 were formed. In the field to 
which the n channel mold TFT of the crystalline substance silicon film is produced, in order to control a 
threshold electrical potential difference, boron (B) may be beforehand added by about [ 1x1015 to 
5x1 01 7cm - ] three concentration. 

[0178] Next, the island-like semi-conductor layers 6004-6006 were covered, and the gate dielectric film 
6007 which uses silicon oxide or silicon nitride as a principal component was formed. What is necessary 
is just to form preferably 10-200nm of gate dielectric film 6007 in the thickness of 50-1 50nm. for 
example, a plasma-CVD method — N2 — 75nm of nitriding silicon oxide film which used O and SiH4 as 
the raw material is formed, and it oxidizes thermally at 800-1000 degrees C after that among an oxygen 
ambient atmosphere or the mixed ambient atmosphere of oxygen and a hydrochloric acid, and is good 
also as 1 15nm gate dielectric film. ( Drawing 17 (A)) 

[0179] [ — formation [ of n-field ]: — drawing 17 (B)] — the resist masks 6008-601 1 were formed in 
the whole surface of the field which forms the island-like semi-conductor layers 6004 and 6006 and 
wiring, and a part of island-like semi-conductor layer 6005 (a channel formation field and the becoming 
field are included), the impurity element which gives n mold was added and the low concentration 
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impurity ranges 6012 and 6013 were formed, the LDD field (by this detail letter, it is called a Lov field.) 
where these low concentration impurity ranges 6012 and 6013 lap with a gate electrode through gate 
dielectric film at the n channel mold TFT of a CMOS circuit behind In addition, it is the semantics of 
overlap in ov. It is an impurity range for forming. In addition, suppose that the concentration of the 
impurity element which gives n mold contained in the low concentration impurity range formed here is 

_ej£pre.ssjedjwib^ 

6013 can be put in another way as n-field. 

[0180] Here, Lynn was added by the ion doping method which carried out plasma excitation without 
carrying out mass separation of the phosphoretted hydrogen (PH3). Of course, the ion implantation 
method for performing mass separation may be used. At this process, Lynn was added in the semi- 
conductor layer under it through gate dielectric film 6007. As for the Lynn concentration to add, it was 
desirable to have made it the range of 5x1017 - 5x1018 atoms/cm3, and it made it 1x1018 atoms/cm3 
here. 

[0181] Then, the resist masks 6008-601 1 were removed, 400-900 degrees C of heat treatments of 1 - 
12 hours were preferably performed at 550-800 degrees C in nitrogen-gas-atmosphere mind, and the 
process which activates Lynn added at this process was performed. 

[0182] [ — formation [ of the object for gate electrodes, and the electric conduction film for wiring ]: — 
drawing 1 7 (C)] — the element or either which was chosen from a tantalum (Ta), titanium (Ti), 
molybdenum (Mo), and a tungsten (W) in the 1st electric conduction film 6014 was formed in the 
thickness of 10-100nm with the conductive ingredient used as a principal component. As 1st electric 
conduction film 6014, it is desirable to use tantalum nitride (TaN) and a nitriding tungsten (WN), for 
example. Furthermore, the element or either which was chosen from Ta f Ti, Mo, and W in the 2nd 
electric conduction film 6015 on the 1st electric conduction film 6014 was formed in the thickness of 
100-400nm with the conductive ingredient used as a principal component. For example, what is 
necessary is just to form Ta in the thickness of 200nm. Moreover, although not illustrated, it is effective 
to form the silicon film in the bottom of the 1st electric conduction film 6014 by the thickness of about 
2-20nm for antioxidizing of the electric conduction film 6014 and 6015 (especially electric conduction 
film 6015). 

[0183] [Formation: drawing 18 (A) of formation of a p-ch gate electrode and a wiring electrode, and p+ 
field] The resist masks 6016-6019 were formed, the 1st electric conduction film and the 2nd electric 
conduction film (it is hereafter dealt with as a cascade screen) were etched, and the gate electrode 
6020 of the p channel mold TFT and the gate wiring 6021 and 6022 were formed. In addition, on the field 
used as the n channel mold TFT, it left the electric conduction film 6023 and 6024 so that the whole 
surface might be covered. 

[0184] And it left the resist masks 6016-6019 as they were, and considered as the mask, and the 
process which adds the impurity element which gives p mold to a part of semi-conductor layer 6004 in 
which the p channel mold TFT is formed was performed. Here, it added by using boron as the impurity 
element using diboron hexahydride (B-2 H6) by the ion doping method (of course, the ion implantation 
method may be used). Here, boron was added to the concentration of 5x1020 - 3x1021 atoms/cm3. In 
addition, suppose that the concentration of the impurity element which gives p mold contained in the 
impurity range formed here is expressed with (p++). Therefore, in this specification, impurity ranges 6025 
and 6026 can be put in another way as a p++ field. 

[0185] In addition, in this process, after carrying out etching removal of the gate dielectric film 6007 
using the resist masks 6016-6019 and exposing a part of island-like semi-conductor layer 6004, the 
process which adds the impurity element which gives p mold may be performed. In that case, since 
acceleration voltage is low and ends, there are few damages given to the island-like semi-conductor film, 
and a throughput also improves. 

[0186] [ — formation [ of a n-ch gate electrode ]: — drawing 18 (B)] — next, after removing the resist 
masks 6016-6019, they formed the resist masks 6027-6030, and formed the gate electrodes 6031 and 
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6032 of the n channel mold TFT. At this time, the gate electrode 6031 was formed so that it might lap 
with the n-fields 6012 and 6013 through gate dielectric film. 

[0187] [ — formation [ of n+ field ]: — drawing 18 (C)] — next, the resist masks 6027-6030 were 
removed and the resist masks 6033-6035 were formed. And in the n channel mold TFT, the process 
which forms the impurity range which functions as a source field or a drain field was performed. The 

resist mask 6035 formed the gate electrode_6fl32_Qf^ 

for forming a LDD field so that it may not lap with a gate electrode in a next process at the n channel 
mold TFT of a active-matrix circuit. 

[0188] And the impurity element which gives n mold was added and impurity ranges 6036-6040 were 
formed. Here, it carried out by the ion doping method (of course, the ion implantation method may be 
used) for having used phosphoretted hydrogen (PH3), and concentration of Lynn of this field was made 
into 1x1020 - 1x1021 atoms/cm3. In addition, suppose that the concentration of the impurity element 
which gives n mold contained in the impurity ranges 6038-6040 formed here is expressed with (n+). 
Therefore, in this specification, impurity ranges 6038-6040 can be put in another way as n+ field. 
Moreover, since n-field was already formed, impurity ranges 6036 and 6037 include Lynn strictly by 
concentration [ a little ] higher than impurity ranges 6038-6040. 

[0189] In addition, in this process, after etching gate dielectric film 6007 by having used the resist masks 
6033-6035 and the gate electrode 6031 as the mask and exposing some island-like semi-conductor film 
6005 and 6006, the process which adds the impurity element which gives n mold may be performed. In 
that case, since acceleration voltage is low and ends, there are few damages given to the island-like 
semi-conductor film, and a throughput also improves. 

[0190] [ — n — formation [ of a field ]: — drawing 19 (A)] — next, the resist masks 6033-6035 were 
removed and the process which adds the impurity element which gives n mold to the island-like semi- 
conductor layer 6006 used as the n channel mold TFT of a active-matrix circuit was performed. In this 
way, comparable [ in the formed jmpurity ranges 6041-6044 / as said n-field ] or Lynn of concentration 
(specifically 5x1016 - 1x1018 atoms/cm3) fewer than it was added, in addition, the concentration of the 
impurity element which gives n mold contained in the impurity ranges 6041-6044 formed here — ( — n - 
-) — suppose that it expresses. Therefore, in this specification, they are impurity ranges 6041-6044n. - 
- It can be put in another way as a field. Moreover, although Lynn is added by all impurity ranges by the 
concentration of n- except for the impurity range 6068 hidden with the gate electrode in this process, 
since it is very low concentration, it does not ignore and interfere. 

[0191] [ — process [ of thermal activation ]: — drawing 1 9 (B)] — next, the protection insulator layer 
6045 which turns into a part of 1st interlayer insulation film was formed in behind. What is necessary is 
just to form the protection insulator layer 6045 by the cascade screen which combined a silicon nitride 
film, the silicon oxide film, the nitriding silicon oxide film, or them. Moreover, thickness is just 100-400nm. 
[0192] Then, in order to activate the impurity element which gives n mold or p mold added by each 
concentration, the heat treatment process was performed. This process can be performed by the 
furnace annealing method, the laser annealing method, or the rapid thermal annealing method (RTA law). 
Here, the activation process was performed by the furnace annealing method. Heat-treatment 
performed preferably 300-650 degrees C of 450 degrees C and heat treatments of 2 hours into 
nitrogen-gas-atmosphere mind 400-550 degrees C and here. 

[0193] Furthermore, in the ambient atmosphere containing 3 - 100% of hydrogen, heat treatment of 1 - 
12 hours was performed at 300-450 degrees C f and the process which hydrogenates an island-like 
semi-conductor layer was performed. This process is a process which carries out termination of the 
dangling bond of a semi-conductor layer by the hydrogen excited thermally. As other means of 
hydrogenation, plasma hydrogenation (the hydrogen excited by the plasma is used) may be performed. 
[0194] [Formation: drawing 19 (C) of an interlayer insulation film, the source / drain electrode, a light- 
shielding film, a pixel electrode, and retention volume] When finishing the activation process, the 
interlayer insulation film 6046 of 0.5 - 1 .5-micrometer thickness was formed on the protection insulator 
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layer 6045. The cascade screen which becomes with said protection insulator layer 6045 and interlayer 
.insulation film 6046 was used as the 1st interlayer insulation film. 

[0195] Then, the contact hole which arrives at each source field or drain field of TFT was formed, and 
the source electrodes 6047-6049 and the drain electrodes 6050 and 6051 were formed. Although not 
illustrated, in this example, it considered as the cascade screen of the three-tiered structure which 
formed continuously 300nm of ajum ijiujTLfito — 
and 150nm of Ti film by the spatter. 

[0196] Next, it formed as passivation film 6052 by the thickness of 50-500nm (typically 200-300nm) with 
a silicon nitride film, the silicon oxide film, or the nitriding silicon oxide film. Then, when the hydrogen 
treating was performed in this condition, the desirable result was obtained to the improvement in a 
property of TFT. For example, the same effectiveness was acquired, even if it was good to have 
performed heat treatment of 1 - 12 hours at 300-450 degrees C or it used the plasma hydrogenating 
method in the ambient atmosphere containing 3 - 100% of hydrogen. In addition, opening may be formed 
in the passivation film 6052 in the location which forms the contact hole for connecting a pixel electrode 
and a drain electrode behind here. 

[0197] Then, the 2nd interlayer insulation film 6053 which consists of organic resin was formed in the 
thickness of about 1 micrometer. As organic resin, polyimide, an acrylic, a polyamide, polyimidoamide, 
BCB (benz-cyclo-butene), etc. can be used. The point for the membrane formation approach that the 
advantage of using the organic resin film is simple, the point that parasitic capacitance can be reduced 
since specific inductive capacity is low, the point of excelling in surface smoothness, etc. are got. In 
addition, the organic resin film except having mentioned above, an organic system SiO compound, etc. 
can also be used. Here, it calcinated and formed at 300 degrees C after applying to a substrate using 
the polyimide of the type which carries out thermal polymerization. 

[0198] Next, in the field used as a active-matrix circuit, the light-shielding film 6054 was formed on the 
2nd interlayer insulation film 6053. The light-shielding film 6054 formed in the thickness of 100-300nm 
the element or either which was chosen from aluminum (aluminum), titanium (Ti), and a tantalum (Ta) by 
the film used as a principal component. And the oxide film 6055 with a thickness of 30-1 50nm 
(preferably 50-75nm) was formed in the front face of a light-shielding film 6055 by the anode oxidation 
method or the plasma oxidation method. Here, the aluminum-oxide film (alumina film) was used as an 
oxide film 6055 using the film which uses the aluminum film or aluminum as a principal component as a 
light-shielding film 6055. 

[0199] In addition, although considered as the configuration which prepares an insulator layer only in a 
light-shielding film front face here, an insulator layer may be formed by gaseous-phase methods, such 
as a plasma-CVD method, a heat CVD method, or a spatter. It is desirable that thickness sets to 30- 
150nm (preferably 50-75nm) also in that case. Moreover, the silicon oxide film, a silicon nitride film, the 
nitriding silicon oxide film, the DLC (Diamond like carbon) film, or the organic resin film may be used. 
Furthermore, the cascade screen which combined these may be used. 

[0200] Next the contact hole which reaches the drain electrode 6051 was formed in the 2nd interlayer 
insulation film 6055, and the pixel electrode 6056 was formed. In addition, the pixel electrodes 6057 and 
6058 are pixel electrodes of another pixel which adjoins, respectively. A metal membrane should just be 
used for the pixel electrodes 6056-6058 when making it into the liquid crystal display of a reflective 
mold using the transparence electric conduction film, in making it into a transparency mold liquid crystal 
display. Here, in order to consider as the liquid crystal display of a transparency mold, the indium oxide 
tin (ITO) film was formed in the thickness of 100nm by the spatter. 

[0201] Moreover, the field 6059 with which the pixel electrode 6056 and the light-shielding film 6054 
lapped through the oxide film 6055 formed retention volume at this time. 

[0202] In this way, on the same substrate, the active-matrix substrate with the CMOS circuit and 
active-matrix circuit used as a driver line was completed. In addition, the n channel mold TFT6081 and 
the p channel mold TFT6082 were formed in the CMOS circuit used as a driver line, and the pixel 
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TFT6083 which becomes with the n channel mold TFT was formed in the active-matrix circuit. 
£0203] The channel formation field 6062, the source field 6063, and the drain field 6064 were formed in 
the p channel mold TFT6081 of a CMOS circuit in p+ field, respectively. Moreover, the LDD field which 
lapped with the n channel mold TFT6082 with the gate electrode through the channel formation field 
6065, the source field 6066, the drain field 6067, and gate dielectric film (henceforth a Lov field) In 

addition, it is the mind of overla p in _ov._6.0_6Bjwa.sjCorm.e.d^At-th i s_t i m e ,-t h e-s o u rc e-fi e ! d-60 6 6-a n d-t-h e 

drain field 6067 were formed in the field, respectively (n-+n+), and the Lov field 6068 was formed in n- 
field. 

[0204] Moreover, the LDD field which does not lap with a gate electrode through the channel formation 
fields 6069 and 6070, the source field 6071, the drain field 6072, and gate dielectric film in a pixel 
TFT6084 (henceforth a Loff field) In addition, off is the mind of offset. The n+ field 6077 adjacent to 
6073-6076, and the Loff fields 6074 and 6075 was formed. At this time, it is formed in n+ field, 
respectively and the source field 6071 and the drain field 6072 are the Loff fields 6073-6076n. — It was 
formed in the field. 

[0205] According to the production approach of this operation gestalt, the structure of TFT which forms 
each circuit according to the circuit specification which a active-matrix circuit and a driver line require 
can be optimized, and the engine performance of operation and dependability of a semiconductor device 
can be raised. Specifically, the n channel mold TFT realizes TFT structure which thought high-speed 
operation or the cure against a hot carrier as important on the same substrate, and TFT structure which 
thought low OFF state current actuation as important by changing arrangement of a LDD field according 
to a circuit specification, and using a Lov field or a Loff field properly. 

[0206] For example, in the case of the active matrix liquid crystal indicating equipment, the n channel 
mold TFT6082 fits logical circuits, such as a shift register circuit which thinks high-speed operation as 
important, a subharmonics circuit, a signal dividing network, a level-shifter circuit, and a buffer circuit. 
Moreover, the n channel mold TFT6083 fits the active-matrix circuit and sampling circuit (sample hold 
circuit) which thought low OFF state current actuation as important. 

[0207] Moreover, what is necessary is just to set typically the 0.5-3.0 micrometers (width of face) of the 
die length of a Lov field to 1.0-1.5 micrometers to 3-7 micrometers of channel length. Moreover, what is 
necessary is just to set typically to 2.0-2.5 micrometers the 0.5-3.5 micrometers (width of face) of the 
die length of the Loff fields 6073-6076 established in a pixel TFT6083. 

[0208] A liquid crystal display is produced based on the active-matrix substrate produced by the above 
process. Please refer to the operation gestalt 5 about the example of a making process. 
[0209] (Operation gestalt 7) 

[0210] Drawing 20 is the example of another configuration of the active-matrix substrate of the liquid 
crystal display of this invention. For 8001, as for the n channel mold TFT and 8003, the p channel mold 
TFT and 8002 are [ the n channel mold TFT and 8004 ] the n channel molds TFT. 8001, 8002, and 8003 
constitute the circuit section of a driver, and 8004 constitutes the active-matrix circuit section. 
[0211] 8005-8013 are the semi-conductor layers of the pixel TFT which constitutes a active-matrix 
circuit. For 8012, 8005, 8009, and 8013 are n+ field, and 8006, 8008, 8010 andn. — A field, and 8007 and 
801 1 are channel formation fields. 8014 is the cap layer of an insulator layer, and it is prepared in order 
to form the offset section in a channel formation field. 

[0212] In addition, about this operation gestalt, Japanese Patent Application No. No. 67809 [11 to ] 
which is these people's patent application can be referred to. 
[0213] (Operation gestalt 8) 

[0214] The liquid crystal display of above-mentioned this invention can be used for the projector of 3 
plate type as shown in drawing 21 . 

[0215] As for a total reflection mirror, and 2408-2410, for the source of the white light, and 2402-2405, 
in drawing 21 , a dichroic mirror, 2406, and 2407 are [ 2401 / the liquid crystal display of this invention 
and 2411 ] projection lenses. 
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[0216] (Operation gestalt 9) 

-[021 7] -Moreover, the liquid crystal display of above-mentioned this invention can also be used for the 
projector of 3 plate type as shown in drawing 2222 . 

[0218] For a dichroic mirror, and 2504-2506, as for the liquid crystal display of this invention, and 2510, 
in drawing 23 , a total reflection mirror, and 2507-2509 are [ 2501 / the source of the white light, 2502, 

and 2503 / a dichroic prism_and_25XL]_pr.ojection--!e ns.es . — 

[0219] (Operation gestalt 10) 

[0220] Moreover, the liquid crystal display of above-mentioned this invention can also be used for the 
projector of a veneer type as shown in drawing 2323 . 

[0221] In drawing 23 , 2601 is a source of the white light which consists of a lamp and a reflector. 2602, 
2603, and 2604 are dichroic mirrors, and reflect the light of blue, red, and a green wavelength field 
alternatively, respectively. 2605 is a micro-lens array and is constituted by two or more micro lenses. 
2606 is the liquid crystal display of this invention. As for a field lens and 2608, 2607 is [ a projection lens 
and 2609 ] screens. 
[0222] (Operation gestalt 11) 

[0223] The projector of the above-mentioned operation gestalten 8-10 has a rear projector and a front 
projector by the projection approach. 

[0224] Drawing 24 (A) is a front mold projector, and consists of a body 10001 , the liquid crystal display 
10002 of this invention, the light source 10003, optical system 10004, and a screen 10005. in addition — 
although the front projector incorporating one liquid crystal display is shown in drawing 24 (A) — a liquid 
crystal display — three pieces (it is made to correspond to the light of R, G, and B, respectively) — 
constructing — **** — high resolution and a high definition front mold projector are more realizable 
with things. 

[0225] 10008 is the light source, drawing 24 (B) is a rear mold projector, 10006 is a body, 10007 is a 
liquid crystal display, and 10010 is [ 10009 is a reflector and ] a screen. In addition, the rear mold 
projector incorporating three active-matrix mold semi-conductor indicating equipments (it is made to 
correspond to the light of R, G, and B, respectively) is shown in drawing 24 (B). 
[0226] (Operation gestalt 1 2) 

[0227] This operation gestalt shows the example which used the liquid crystal display of this invention 
for the goggles mold display. 

[0228] Drawing 25 is referred to. 2801 is a body of a goggles mold display. 2802-R and 2802-L are the 
liquid crystal displays of this invention, 2803-R and 2803-L are LED back lights, and 2804-R and 2804-L 
are optical elements. 
[0229] (Operation gestalt 13) 

[0230] In this operation gestalt, LED is used for the back light of the liquid crystal display of this 
invention, and a field sequential drive is performed. 

[0231] the start signal (Vsync signal) of the picture signal writing to the timing chart of the field 
sequential drive approach shown in drawing 26 , and red (R) — green — (G), the lighting timing signal (R, 
G, and B) of blue (B) LED, and the video signal (VIDEO) are shown. Tf is a frame period. Moreover, TR, 
TG, and TB are red (R), green (G), and a blue (B) LED lighting period, respectively. 
[0232] The picture signal supplied to a liquid crystal display, R1 [ for example, ], is a signal with which 
the video data of the origin corresponding to the red inputted from the outside was compressed into one 
third in the direction of a time-axis. Moreover, the picture signal supplied to a liquid crystal panel, G1 
[ for example, ], is a signal with which the video data of the origin which is inputted from the outside, and 
which corresponds green was compressed into one third in the direction of a time-axis. Moreover, the 
picture signal supplied to a liquid crystal panel, B1 [ for example, ], is a signal with which the video data 
of the origin corresponding to the blue inputted from the outside was compressed into one third in the 
direction of a time-axis. 

[0233] In the field sequential drive approach, LED of R, G, and B lights up in order at an LED lighting 
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period TR period, TG period, and TB period, respectively. The video signal (R1) corresponding to red is 
supplied to a liquid crystal panel at the lighting period (TR) of red LED, and a part for image 1 red screen 
is written in a liquid crystal panel. Moreover, the video data (G1) which corresponded green is supplied 
to a liquid crystal panel, and a part for image 1 green screen is written in a liquid crystal panel at the 
green lighting period (TG) of LED. Moreover, the video data (B1) corresponding to blue is supplied to a 

in a liquid crystal display. One frame is formed of these three writing of an image. 
[0234] (Operation gestalt 14) 

[0235] In this operation gestalt, the example which used the liquid crystal display of this invention for 
the notebook mold personal computer is shown in drawing 27 . 

[0236] 3001 is a body of a notebook mold personal computer, and 3002 is the liquid crystal display of 
this invention. Moreover, LED is used for the back light. In addition, a cathode-ray tube may be used for 
a back light like before. 
[0237] (Operation gestalt 15) 

[0238] Applications various otherwise are shown in the liquid crystal display of this invention. This 
operation gestalt explains the semiconductor device incorporating the liquid crystal display of this 
invention. 

[0239] A video camera, a still camera, car navigation, a personal computer, Personal Digital Assistants (a 
mobile computer, cellular phone, etc.), etc. are mentioned to such a semiconductor device. Those 
examples are shown in drawing 28 . 

[0240] Drawing 28 (A) is a cellular phone and consists of a body 1 1001, the voice output section 1 1002, 
the voice input section 11003, a liquid crystal display 11004 of this invention, an actuation switch 11005, 
and an antenna 11006. 

[0241] Drawing 28 (B) is a video camera and consists of a body 12001, the liquid crystal display 12002 
of this invention, the voice input section 12003, an actuation switch 12004, a dc-battery 12005, and the 
television section 12006. 

[0242] Drawing 28 (C) is a mobile computer and consists of a body 13001, the camera section 13002, 
the television section 13003, an actuation switch 13004, and a liquid crystal display 13017 of this 
invention. 

[0243] Drawing 28 (D) is pocket books (digital book), and consists of a body 14001, the liquid crystal 
displays 14002 and 14003 of this invention, a storage 14004, an actuation switch 14005, and an antenna 
14006. 

[0244] Drawing 29 (A) is a personal computer and contains a body 15001, the image input section 15002, 
a display 15003, and keyboard 15004 grade. This invention is applicable to the signal-control circuit of 
the image input section 15002, a display 15003, or others. 

[0245] Drawing 29 (B) is a player using the record medium (it is hereafter called a record medium) which 
recorded the program, and contains a body 16001, a display 16002, the loudspeaker section 16003, a 
record medium 16004, and actuation switch 16005 grade. In addition, this player can use music 
appreciation, movie appreciation, a game, and the Internet, using DVD (Digtial Versatile Disc), CD, etc. as 
a record medium. This invention is applicable to the signal-control circuit of a display 16002 or others. 
[0246] Drawing 29 (C) is a digital camera and contains a body 17001, a display 17002, an eye contacting 
part 17003, the actuation switch 17004, the television section (not shown), etc. The invention in this 
application is applicable to the signal-control circuit of a display 17002 or others. 

[0247] Drawing 29 (D) is a display and contains a body 18001, susceptor 18002, and display 18003 grade. 
This invention is applicable to a display 18003. Especially the display of this invention is advantageous 
when it big-screen-izes, and it is advantageous to the display of 10 inches or more (especially 30 inches 
or more) of vertical angles. 
[Effect of the Invention] 

[0248] According to the liquid crystal display of this invention, the small active matrix liquid crystal 
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display which can realize high-resolution[ big-screerHzing, highly-minute-izing, and ]Hzing and many 

^radation-ization is realized. 

[0249] 

[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline block diagram of the liquid crystal display of this invention. 

[Drawing 2] It is the outline block diagram of the liquid crystal panel of this invention. 

[Drawing 3] It is the outline block diagram of the liquid crystal panel of this invention. 

[Drawing 4] It is the outline block diagram of the liquid crystal display of this invention. 

[Drawing 5] It is the circuitry Fig. of the active-matrix circuit of an operation gestalt with the liquid 

crystal display of this invention, a source driver, and a gate driver. 

[Drawing 6] It is drawing showing the gradation display level of an operation gestalt with the liquid 
crystal display of this invention. 

[Drawing 7] It is drawing showing the drive timing chart of an operation gestalt with the liquid crystal 
display of this invention. 

[Drawing 8] It is drawing showing the drive timing chart of an operation gestalt with the liquid crystal 
display of this invention. 

[Drawing 9] It is drawing showing the drive timing chart of an operation gestalt with the liquid crystal 
display of this invention. 

[Drawing 10] It is drawing showing the drive timing chart of an operation gestalt with the liquid crystal 
display of this invention. 

[Drawing 1 1] It is drawing showing the drive timing chart of an operation gestalt with the liquid crystal 
display of this invention. 

[Drawing 12] It is the outline block diagram of an operation gestalt with the liquid crystal display of this 
invention. 

[Drawing 13] It is the circuitry Fig. of the active-matrix circuit of an operation gestalt with the liquid 
crystal display of this invention, a source driver, and a gate driver. 

[Drawing 14] It is drawing showing the example of a making process of the liquid crystal display of this 
invention. 

[Drawing 15] It is drawing showing the example of a making process of the liquid crystal display of this 
invention. 

[Drawing 16] It is drawing showing the example of a making process of the liquid crystal display of this 
invention. 

[Drawing 17] It is drawing showing the example of a making process of the liquid crystal display of this 
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invention. 

. [Drawing 18] It is drawing showing the example of a making process of the liquid crystal display of this 
invention. 

[Drawing 19] It is drawing showing the example of a making process of the liquid crystal display of this 
invention. 

_ [Drawing_2Ql. It_i,s_tbe_s,e.cti.on a Lvi e.w_of_t h e_!iq ui d_c- rys ta Ld i s p ! a y-of-th i s-i r ve nt i o r>.~. 

[Drawing 21] It is the outline block diagram of 3 plate type projector using the liquid crystal display of 
this invention. 

[Drawing 22] It is the outline block diagram of 3 plate type projector using the liquid crystal display of 
this invention. 

[Drawing 23] It is the outline block diagram of a veneer type projector using the liquid crystal display of 
this invention. 

[Drawing 24] It is the outline block diagram of the front projector using the liquid crystal display of this 
invention, and a rear projector. 

[Drawing 25] It is the outline block diagram of the goggles mold display using the liquid crystal display of 
this invention. 

[Drawing 26] It is the timing chart of a field sequential drive. 

[Drawing 27] It is the outline block diagram of the notebook mold personal computer using the liquid 
crystal display of this invention. 

[Drawing 28] It is the example of the electronic equipment using the liquid crystal display of this 
invention. 

[Drawing 29] It is the example of the electronic equipment using the liquid crystal display of this 
invention. 

[Drawing 30] It is the outline block diagram of the liquid crystal display of this invention. 
[Description of Notations] 

101 Liquid Crystal Panel 
101-1 Active-Matrix Substrate 
101-1-1 Source Driver 
101-1-2 Gate Driver 
101-1-3 Gate Driver 
101-1-4 Active-Matrix Circuit 
101-2 Opposite Substrate 
101-2-1 Counterelectrode 

102 Digital Video-Data Time Amount Gradation Processing Circuit 

103 Counterelectrode Control Circuit 



[Translation done.] 
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1 1 J. §S#3i 1 TiS 8 ©t»rft^-KE«©* 
al^^Sa^ 1 ^)^«^ U77Dyiy^- 
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[0 0 0 1 ] 

[0 0 0 2] #3891 tt» *ft*^S«KH-r*. wc. 

[0 0 0 3] . 

[0004] lifi?cl&^7Xli±i:¥iftiI^i 

j&Lfc^Sf&SB. «f9Atf»«th7>^X^ (TFT) 
oTtfeciti:.};^. 20 

[0005] T?T4-7-?hwzmmik%i^mt$. 

tC-€-n-tnB*TFT*«e«^n. ftHjRTFTKfttt 

$n^a*mffitctiiAo-r^m^^ia*TFTwx-r y 
[0006] ifi^, wmnmmwut. mmmmittth 

[0 0 0 7] 7^f-f^h'J^XIKiiS*g 

icttt, S^gB©S5*fiiffl{t:. WfWMHtKfl^. 30 

[0 0 0 8] 

[0009] fyi';niii*a(07i'f^ h ^x 

A£«l3tt (DAC),«^BT*5. D/A*«l@BtC 
[0 0 10] Ty^iHi*JC(f)7^f^^vf-'J^x 40 

ft»wg«T?»ntf, 2 2=4Pgil*^<&fi : 'PCi^T' 
8 t*y Hfc5tf2*=2 5 6BWI«*feff 3 

[0 0 11] L*»U D/AX»l3B&©1iBa£±tfafc so 



4 

tb\z\t. t> / Ammm^o^m^LtimmztiK) . 
s§ * 7 * 5r y -7 h u ? * 08§ t m -ss± fc # u -> 'J 

n > T F T td J; o T^JST S^ffiS^gB^'ft 3 tlT 
#TH*. b^L, D/A^g||§|g§©[5]S&$f 
J*#«1Mtl;:fc*£. D/A«»iB«DMtt))J«fiT 

D/Ag»IIIi&©Wf 79 hffl«**;fc#<fc*£, /M> 

[0 0 12] 7^r--f y-7h'J^^l!*ft**8 

«©*HBHb. mmmit. mmmmitizm^ immz 

nT^&^v^yi^&^fflt^cTN^-K (MX h 

[0013] ±a!©=fc3(c, ^Hffifk, mmwut. mm 

[0 0 14] 

mm s am-r s fc * ©¥& ] 

[0 0 15] -^T, *3S9itt±iB©IS]JSK**TfcS 

nfc ^cjaee-fb. ffiffitefl:. as*pft«ft;. £ 

[ooi6] *-r. m i £#flrr*. 1 tc«, *»bj 
©*«*^s«©*B5«j«H***snTt»a. ioib 

;H0 1lt 7>7 : T4~fl h U ^XlSl 0 1 - 143 J: 
^Ml0 1- 2$tLTW, 7^-r^^vhiJ 
^7>*&i o i - i irtt. y-xF7-f;noi-i- 

1, y-hH5-1' A*l 0 1 - 1 - 2*5£tfl 0 1 - 1 - 
3. «»©HJRTFT#VMJ£*ttK:E1ISftfc7£ 
^Vh'Ji7 7.[HlKl 0 1 - 1 -4«tl/Tl>5. V 
-7. KM A* 1 0 1 - 1 - 1 lo&XS-f— V KMA'l 0 
1 - 1 -2tzt>mz\ 0 1 - 1 -3 it. 7^5^ Zf-? h 

u^xhiki o i - 1 -4*mmtz>. ^tz, n^mm 

10 1- 2(1 Zifanffil 0 l-2-l$tLW5. 

[0017] i o 2^^? jw^T-fmfflmmm 

10 2H ^gE^6A^$n-5mfy h^v^tix* 
T-?ffl^nt'7 h©ry^^tT*r-^5, n t* 
y h ©*BEPgia©^©xv?^;l/ fcfxtfx-* SC^&T 
-5. mt'7h0ry^Jl'tT*T-^©5'6 (m-n) 

[0018] xv^^fx^-^-^wraPiia^aiHiJSi 

0 2££?TX&3nfcn£? hry^JUfTtT-^ 
tt, il/^M 0 liZAJlZft&o M/^JH 0 1 
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10 1-1-1 ICA^Sn, 7-7. F^-l'Art 
^P_^Ai£$JElJ§:^7Jta£!^ 

v-xmnmzfc&zn, H*TFTt;:#y&$n3. 

[0 0 1 91.1 0311 ^f|^ll«iJ!)li]SSTS) 0 . 

0 1 (DttfaMffi 101-2-1 ic#t,^-r-s>. 

[0 0 2 0] ftfc. *H^lf#(C^^T«, 8£a*^gB 

t&aA^.bSr&^ft'ttTt^o *BJ»»T1J. >>t&. 

*)ltW&z.£\zTZ>. io 
[0 0 2 1 ] CCT, *^?g©^ffi^seofKS/^ 

HTT*. H 2 43 ±^113 ictt. $taA*;H 0 
nTi'f^'^vhiJ^XMl 0 1-1, *ffa*1&, 
:fe=fctf?&ai 0 1 - 3#:*:£*lT^&. #fg9JtCffl^6 

OCB (Optically Compensated 
Bend) ^E— F tl^SSt- Kftffll>Tl>4. ?r 

FU^X*«£ttfflXfi£©*«Fa©+<kBK*tLTffi 20 

Efatfct), ttEE*EPJlD-r-5ill2 iC^f «fc5^>F 
Efafc^frt*. ££>t::«JBE£EPSirf-5<i:^>FEtf]<Z) 

[0 0 2 2 ] 0 2lC^T<t5tC, #fgaj§c£>?&a*^SB 

1 1 1 taia«i**i:^fca[fTLfc-s*©ffl3t«ts:^rb 

OCB^E— Ffc«k**^K:iJ^Ttt, U^x- 30 
->a XD&ftfoftVLtt. 2 fc«fcoT 3 5fc?t 

[0 0 2 3] fcii. ±»0«K. *aK«ffi«rffJHlLtt 
^firfctt. 0 3f;i:^T±5&7:/l^Eft£LT^3«, 
[0 0 2 4] &i3, OCBt- FfCi^t. ^*CDTN 

[0 0 2 5] **W©«S**S««)SiJO«ISH 
3 Oll^-T. 3 0 1 teTxn^ F^-rA£W•■f£?&aA° 
*.>^-e ! il5&. »aS$SI3 0 1(t T^T^r/vMJ 
^^i«3 0 1-lfi±^Ifi3 0 1- 24tLT « 

7^f-f^7h'J^XM30 1-ll:H V- 
XK^/UO 1-1-1, y-hH7-fM30 1- l 
-2 43<fcJ>*3 0 1-1-3, iftCDBSTFT^NU 
i7X«lCiHB^n7c7^x^7*Vh'J^7.[51SS3 0 1 - 
l-4$fLTW. y-XH^/UOl-l-lfe 

irjty- h F7-f A3 01-1 - 2f«terjc(c3 o 1 - 1 

-3tt, 7^xi'7'Vh'J^7,lHlSS3 01-1-451 
fij-TS. ^7c, »|6]1S3 0 1 -2«, #fitt«3 0 1 



6 

[0 0 2 6] 3 0 2 \t A/Dg&isIS&TS 0 , £> 

x^x-^JC^tt-T*. 3 0 3ttT-/i'JI'tTtT-^ 
«rWBWI«iaiHl»T**. 5r * ;U kfx :*x - * i^RSPg 
sH5fl^tM18& 3 0 3 «, A*^tl§mt'7 hrv^iUfr 
^"X— ^C05*> n tf-> FOxv^JUfx^x— n 

(m-n) fcfy FCDtfMfiHStt, ^fHBWIf* ±oT*5l 

D/A^&@B§3 0 4l:A*^n, 7tD^krtf- 
^C^«ISn-S>. D/A^^[h1SS3 0 4(Cct-DT^«l$ 
tlfcTxP^fx^x-^te, «S3S*S«3 0 1 (CA 
A^n§. i£a«^SB3 0 1 l:Ai^nfc7toyh' 
x^x-^tt, y— xFx-f AtcA^sn, v-xh'7 
-i Art©u->:/'j >^@?S(cj:^T-y->7 p u>^^n, 

[0027] 3 0 5 «, ttfanmmm®&-?& <o , 
«®©*&&§ijp-r**n^i«®©iwm^€:^aA^;p3 
0 1 (DMfamm 301-2-1 \z&i&Tz>« ' 

[0 0 2 8] **W©«a**S«0»fftt. TfecDH 
[0 0 2 9] KTfc**WOi«SJIi^5. 

[0030] *^0j«Ma«*SBtc<t«.t, ascoa 

$TFT^7MJ^X«l:IBlStlfc79f^7'VhU 
£ X (Hlg&* «fc ZtmtE, 7 1> x 4 b U i7 X 0g&£ IE»jT 
F5-f A*S«fcrjcy-F F^-f A'5ft57ff 

**rr**a*s£«T*oT, ocBt-KCiot 

■3 (m-n) VybZmmmmnmmtLT (m, n« 
*(C2R±©IES, *Om>n) ffl t»« £ <h (C ioT, 

^ffipgis t b# mbm t & m m c n o z. t z &m t r z> m 
[0031] sfc. *fsw©*a*^s«tc«t*t. « 

IB»tSy-7 F5-f A**J;rj?y-F A**rt"« 

«t. Stt5«l*w81T»oT. OCB^r-FtC 
J:oT«^5fT^, We.AA^n^mk'yhTyi' 
il/kTtr-^Op*., nKyhSSEBHOffiitl/ 
T, A^O (m-n) tfy F £B#FpflPg!l|©1ff$6 1 IT 
(m. n te&lC 2 JW±CDIEJC. *^m>n) ffl^SCi 

*fcttfflwaixTfT5c:ts»»t"r«»aa^i6 

[0 0 3 2] s*/t. *56WO»tfl3i*S«lCJ:ai. 
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h*7-f AfcWIEn tf-y hfy^^kW-^^i 
*&-r*HII&£: (m. ntt*fc2a±©IE», m>n) . 

- A *»rit-r * Z £ \Z «fc o *fr ^, WpB 2 

[0 0 3 3] *56"SO*S3E*S«K«t*t, « 

StwiiT FT^v h >j £xttKBEB3ft£:7'*7V :/ 
v h 'J *7. 01^43 «fctft&§B7£'5-^ h U i^HS&S: 
h*5-f r«3«fctfy-h F5-T Afc*rT* 

Wit, TO^AASnSmf'^ hfy^^trtf- 20 

bT^^Uk'x^-^K^&U WI3V- 
X A* fcMIEn If >y hxv^HfT^T 1 -**^ 
t*lHlBSt (m, n|i#fc2EU:©IES. m>n) , * 

[0 0 3 4] *«WCD«tft**S«HJ:4i, £ 

»CDH*T FW h U **#fcEBSnfc7 , *5 1 ^ :/ so 

7. H 7 -f A tc fiftBB n tf y h 5* * fftf- 9 £ 
T-SHIKt (m, ntt*K2«±OiE*. m>n) , * 

[0 0 3 5] *5SW<o*sa*S«K:«t*t, a 
tffll^TFT^T h U i7Xtl:Sfi$nfc7^f^^ 
V h U ^XIiI8S*3«trjCWf57^x^ h <J ZXm&S: 
mm? H^Afii^y-h H5-f A4tt5 



"TSBSSi: (m, n 2 fiUiWIEfi:. m>n) . £ 

m-nOO-y-7"7 U— AtC±oT«fiKStlS7 V— A©« 

[0 0 3 6] MfBmtei 0. mifBn tt2 T$>Z> £ o \z L 

[0 0 3 7 ] mfffimttl 2. 898Bn«4T»*«fc , 5trL 
[0 0 3 8] 

[0 0 3 9] SX-f\Z*%W<Dmikti7figi&*mffiM&* 

[0 0 4 0] (MMBn 1 ) 

[0 0 4 1 ] **Sg^«^ B B H ^^SBW«£ffl§«fiK0$: 

[0 0 4 2] H 4 Kite. *^BJO^a«*SB©ISI§l« 

^a^snt^s. 40 utTyfJVFJ-iK&frt 
vhui'Aafi4o i-isia^isias4o 1-2$ 

7^f^7*Vh^XlS4 0 1 - ltC 
V-7F7-fA4 0 1-l-l, y-M^*7^n4 

0 1-1 - 2*3<J:^4 0 1-1-3. «Sc©lS*TFT 

h u >7xmz&wztirz7{7 7--< v u ^xihiss 

401-1-4SSLTM. V-Xh'7^fA*4 0 1- 

1 - l*J;Z»*-h KMA4 01-1 -2f«te>mc4 
0 1-1-314, >£5^:/VHJi7XlH]B&4 0 1-1 
-4*eift-r*. *7c, *f(6]*«4 0 1 - 2«. 

ffi4 0 1- 2-14f LT^5. f<£*5s SiB^COMte, 

[0 0 4 3] Jl^«, 
fcSSOCBt- F Srg^^E- F £ LTffl ^T^-5» 
[0 0 44] 4 0 2 liry'3'JI' If ^NfWBfWffl 

i0»T*4. ^^^Jnf^^-^^wwwfflaiHiK 

4 0 211 W6AAStl5 4h'7 hxS^UfT** 
r-^CD^2t'7 b0Ty^;i/krtT-^$. 
BW©*0 2 if y Hfy^*tf*T-3'l:fit5. 
4 f>7 KDfy^^tTtf-^O^S?) 2 t*y h<D 

[0 0 4 5] 7 : ^^;i/t*^T ; -^B#KI®ifMSlHlg&4 
0 2trj:-pT^Sn^0D2 If y hfy^^k'f*T 
— ^tt, «Efi/'«*;U4 0 llCA^Sn*. »»A^JI'4 
0 1 IZAtlZfttz 2 b*y b^v^k'5r:*x-*tt. V 
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4&!3^-(®^:t^)^-71:to-#^ 

[0 0 4 6] 4 0 3«#|n]fiffi&»leIE&T&9, 

)V4 o i«*ffPims4 01-2-1 cttj&r*.. 

[0 0 4 7] CUT, steHKKBOKAavSBOKA 

xmK4 o i - i -4\z-o^x. ms&m^xmw? 

-5. io 
[0 0 4 8] ^MSHHBKfc^Tte, 7?7^ThU 
^Z@K4 0 1-1-4(1 (xXy) fi©Ii?:tb 

th*. -tn-en©iB*Ktt. iKHjcoffiS[±, pi, l. 

P2. K • • Py.x^O^T&^tt^tlT^-S. * 
ft. *:ft?ft<Dmmt, i$TF T 5 0 1. 

»rti»Rtonictt. ta^^nti/^. ka5 0 2 

4. 

[0 0 4 9] *mW.Mt&<Z)7 : iS.? )V K7^A*M^^ 20 
«, 15-f>»OH* (WAtf, PI. 1, PI. 2. ■ 
Pl.x) €HP#£Kllrr-5, t»fci0*«)B*B»* 

ymmmm&mz&ts. ^tcoh^ (pi, i~py,x) \z 

7^P>BH«£E*»#iitr©lcS-r*RrW* 171/- 

A»n (Tf> t^dit-rs. stc. ^mmmmx 

tt. 17U-A83W (Tf) *4 4J-«bfc»!IH*1J-y7 
U-AJHIW (Tsf) iif^nicts. $e.tc, 
>ft<DWm ({«JAtf, PI, 1, PI. 2, • • PI, x) 

yu-Ay-omm (Tsfi) t^ctjr-r*. 

[0 0 5 0] *tfrmS4 01-2-1 ICtt, *tffl«iffti 
[0 0 5 1 ] ^t, *£tt&tt0ttAaa*£B®IBP!% 

mz-o^xmmr^o *$zmM&<DWL§k&7K£w\zft-m 



JO 

-?Z>. 0 6 (CIS, *££KM£<Z)%A&F&a<?)£^ttM 
_l-^Jl'.*i^.*4a^-Uv-2>„— S&U^v'lAZ-LiS-D-^A-^Sl!!! 

^VHttD/A^&@S&tCA*$*a3«iii(D«ffiI/^ 

[0 0 5 2] *2UfiJ&ffifc:*5HTtt, 2k'7h, 

t«£Eu^;i/VLt©w*aK**mu'<;nc4»»i 

U -?-<Dfl;mi/^;i'©7,^-y7 P 5:ai:L7c. ft*5> a = 
(VH-VL) /4tf**. i^T, #HiS}Bffi©D/A 

f-^©7FI/X^ (0 0) CD&5ttVL£:fc9, 
^tfTtr-^CTKUXA^ (0 1) ©R#teVL+a£: 
&9. f v?^t*f tf-?©7 KU7*5 (10) ©P# 
fiVL+2 atfcO, T^Wf*T-^07Fl/7 
*t ( 1 1 ) ©B#«VL+ 3 a £13.*. 

[0 0 5 3] *||JfiJg*CDD/A3E«||5IK!6«Hl*T#* 
•BEKH ±k!!©#(CVL, (VL+a) . (V 

L+2a) . £>&Zfi (VL+3a) CQ4iI0T&3o 

ICcfcoT, «A**S«©**MHU^;KZ)»cS±lf* 

[0 0 5 4] X-mMl&mz&^Tfo* 4 fcfy hrv?^ 
tW-^©55©2 If y h#®tt«£l$IKIFBliq&* 

4 L fc^HPgHI U^UCffiST S^PgH l^)l/£ 

*£i&0!l®%A£^& 
Ste, VL VL+a/4, VL+2a/4, VL+ 3 a/ 
4. VL+a. VL+5a/4> VL+6a/4, VL+ 7 
a/4, VL+2a. VL+9a/4, VL+ 1 0 a/ 
4. Vl+llo/4. VL+ 3 aCD«£EPg|HU^;i/{rffi 

[0 0 5 5] ^^T, nWA»6X*Sn*4 My h^v 5 

Jfc£TfBro« 1 (c^-T. 
[0 0 5 6] 

[SI] 
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-•» **» rt 

T / 








f-97 


1 st Tsfl 


2nd Tsfl 


3rd Tsfl 


4th Tsfl 


rrs » 


00 


AA 

00 


00 (Vl) 


00 (Vl) 


00 (Vl) 


00 (Vl) 


Vl 


01 


00 (Vl) 


00 (Vl) 


00 (Vl) 


01 (VL+a) 


VL+a/4 


10 


00 (Vl) 


00 (Vl) 


01 (VL+a) 


01 (VL+a) 


VL+2a/4 


11 


00 (Vl) 


01 (VL+a) 


01 (VL+a) 


01 (VL+a) 


VL+3a/4 


01 


00 


01 (VL+a) 


01 (VL+a) 


01 (VL+a) 


01 (VL+a) 


VL+a 


01 


01 (VL+a) 


01 (VL+a) 


01 (VL+a) 


10 (VL+2a) 


VL+5a/4 


10 


01 (VL+a) 


01 (VL+a) 


10 (VL+2a) 


10 (VL+2a) 


VL+6a/4 


11 


01 (VL+cr) 


10 (VL+2a) 


10 CVl+2«) 


10(VL+2a) 


VL+7a/4 


10 


00 


10 (VL+2a) 


10 (VL+2a) 


10{Vl_+2a) 


10(VL+2a) 


VL+2a 


01 


10 (Vl+2«) 


10 (VL+2a) 


10(VL+2a) 


11 (VL+3a) 


VL+9a/4 


10 


10 (VL+2a) 


10(VL+2a) 


11 (VL+3a) 


11 (VL+3a) 


VL+10a/4 


11 


10 lVL+2er J 


11 (VL+3«) 


11 (VL+3a) 


11 (VL+3or) 


VL+11a/4 


11 j 


r\r\ 

uo 


11 CVL+3a) 


11 (Vl>3a) 


11 CVL+3*) 


11 (Vl_+3a) 


VL+3a 


01 


11 CVl>3«) 


11 (VU3«) 


11 CVL+3«) 


11 (Vl_+3«) 


VL+3a 


10 


11 (Vl+3«) 


11 (Vl>3«) 


11 (Vl>3a) 


11 (VL*3a) 


VL+3a 


11 


11 (Vl_+3«) 


11 (VU3«) 


11 (Vl>3«) 


11 (Vl+3«) 


VL+3a 



[0 0 5 7] siK^-rjcst, *mS^JfC*3Vi 
T-tt, 4k'7 bfy^iHr'ftT-?©7h*l/7^ (l 

ioo) ~ diii) *Tiarai;RSpmffiu^^ <v 

L+ 3 a) j&«ffl#$ft*. 
[0 0 5 8] fc*, 8 1 {3*TPgiH«ffil/^;U«. ttA 

[0 0 5 9] *«^©^S*^gS«. 1 7 U-AfflW 
T f &4-0<DD-77U—I*W$ (1st Tsf, 2nd Tsf, 
3rd Tsf. *J;rjC4th Tsf) K#MUr*^*froTt> 

£fr5£>T, 17U-A«lll:*t>T, #H^« 1 +r:/ 
yu-Av-omm (Tsfl) ow. ttfMEft««*& 
35*15. <koT, ^7*7l/-A«H (1st Tsf, 2nd 



50 



Tsf. 3rd Tsf, *J;rj:4th Tsf) 
1/-A7^>1P»1 (1st Tsfl. 2nd Tsfl. 3rd Tsf 
1. £,}:tf4th Tsfl) K, l*WIWWaa«©2 Vfy 
V9frKtt^—9<D7 KU^3i«D/A*Sl|B|KfcA* 
Sn, D/AaE*lHlttA»6K»l*EE*<Hi*Sn*. 4t? 
Otf7*7l/-A9'f >jaM (1st Tsfl, 2nd Tsfl, 3r 
d Tsfl. fectr_X4th Tsfl) C»#&$n*»wm£Efc: 

t LT 1 7 U-A©S^»Htt, ^7^7-0 

3. CUT, «ffi«Wt«fMBiltsra«rfcfT 

[0 0 6 0] &*5, *H^ffi»f^r H *^gBi'*^T 

JWIWA«»**1UC, -f=S/*5-fX«B (Ti) 

t^s. zw-is+^xmn (td tc*^T, £ 
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$ # d / a %m mss c «t r> t 7 ^- p \Z S 



[0 0 6 1] J:oT, #HJgPI§©fRJI«jrcg«lc:*3^ 

08&£ffl^5»£Tfc, 2 4-3 = 1 3FgSlCD|@sSl/^ 

[0 0 6 2] ftt5, §^7l/-A7-f>OT (1st T 
sfl, 2nd Tsfl. 3rd Tsfl, *<fctf4th) (C#^JA*n io 

^JU) tt, «l^ncofi-&t)-t±(cJ:oTfe-iSS§n# 
*. 0*J;Ui. *ltCi5^T«, Ty?)H:Ttf-^7 
h*WX^ (0 0 10) <£>S#fC«, I3-!t7'71/-A7'f 
>8JIW (3rd Tsfl) &£Zfif£4-y-77U-2*7'(>m 
ffl (4th Tsfl) (C, (VL+a) ©»WI«EE**»#&* 

fy?^tW-^7KI/X*s (0 0 10) ©P#tC 

tt. Ilit7'71/-A7i'>IW~l4ij-77l/-A7 20 

X7W-AWMIH;: (VL+a) OBW«JEE*«»*ii*n 
S«fc'5K-rntfJ:<. ^flViJ-X^U— AJWMl;: (VL+ 

[0 0 6 3] B7*.±tfB8 6#m. 0 7 

■*P1. 1. H*P2. 1, a*P3, 1. *«fcr^B*Py, 1A* 

cfctf0 8<7)2 0£ffl^TtfclJI§bTI/>5. 

[0 0 6 4] hukEO^IC, 1 7 l--AfflM (T f ) «, 
mi-V-?7ls-Amffl (1st Tsf) , g2D-7*7l/-A 
89M (2nd Tsf) , *3*7"71/-A»H (3rd Ts 
f) , i5«fctfS541}-X:7U-A»II8! (4th Tsf) 

i^^y-ixmm (td c®'f=->t7'fx»i 

M (Ti) tc«, £T©B*IC, ■*«S-f^->+7-f 

xmm (vd s^. 'f=->+ 7 'fX« 

IB] (Ti) \Z\*. ftfflM (COM) IC«. *ffatt®-f 40 

^v^5KX«J£ (VcoMi) tfftftisn*. 
[0 0 6 5] JcoT, *HJfi»!8C*^»Ttt, -Y^x-fr 

y-ixmra (td Kts^-oa, H*«@t*frS]*st 

K«*nfc«flfcW; (Vi + VcoMi) <oW£ifift1ia2ti 

[0 0 6 6] *lU-y7U-AS8M»C*t»T. -f-~>V 

(Ti) natft, Hsispi, itcri. jsiu-x? 

U-Ay^ymm (1st Tsfl) Kxi^l/t'T^x- so 



»i^«fincttvcoM*«winisn*. ftfcv 

[0 0 6 7] ftiS. Vi, V C 0Mi> i5<fctfV C 0M«U 

[0 0 6 8] H3SIP1, 1~B*P1, xfCx-^^^k'x^ 
-^**D/A3E*lHiKKJ:oT7^-Dy»Bi«ffit:3E* 

it, B*P2, 1~B*P2, xlCxv^t'x^x-^D 
[0 0 6 9] dCDjc-StcLT. £T©H*fcHfcfll«£ 
[0 0 7 0] ^IT, f Hr77U-ATOOlM. 

K§ 2 -y-x:7 \s-&mm*t&£.Zo m 2 itx? v- &mm 

(2nd Tsf) £«bvr%>, -f ¥ 7-f XJHUQ (Ti) 
n«, *t[niiS (com) fete. *H*nttffi-f-v^7-r 
X«JE (VcoMi) J9*««Sn*. I2lr77l/-Afflrpl 
fcfc^Tfc'f -y¥7-fXin (Ti) H*P 
1, 1-B*P1. xKte, ^2^77l/-A7-f>»ra (2n 
d Tsfl) \z.^V$)\,\itt7—Zi£X>/K&&M&\Z 
<fcoT7XP^BW*EEK«8ISn»£&$n*. B^ 
P 1, 1~B*P 1. xlcfy^^k'f^T-^^'D/A^i 

It, *©^7*7k-A7-f >JWWttt. BSSP2, 1~B 
* P 2, xd t^v 5 ^ Jl- tfx^-x- ^ *«D / A^^HSSIC J: 

oT7^-pypBn*ffiKas*sn»*ii*n*. ft*, 
-(-^^y^xmm (Ti) aiiasBi, »ifij«*K»4v 

[0 0 7 1 ] ^CD.tpJcLT, £T<Dmm\ZWMffim& 

m-?z7j-aifffiffln&-t)m\zm%&£nz>o £ixm 

[0 0 7 2] SB3-y-X7U-AJWW (3rd Tsf) &&Zf 
W,4 J &-7-7V-I±mm (4th Tsf) fC*^Tt>H«©» 

[0 0 7 3] ^<7DJ:e>tcLT, ^ 1 trX? U— A«IB*» 
6*41}-X7U-A»IIWj£**»7-r*. 

[0 0 7 4] ^10D7W-A»3Pfl*7». S2C71/- 
A»im**J6** (0 8) „ *^!fi»*T?tt. 7U-AJW 

fa r t iz m§k (c en m $ n* m $ a>m t ft * y v - 

A-R<ESfl5. «toT, «2 07U-A«IIHlfc*^T 

«, B3ts«@«*&$n«.H^«ffi-f-v"V7-fxmffi 
(vi) *j:^*w«EEtt. ttmmmz&mmztLtz 
m\z, mi<Dyu-&mm£M®&ow.i£&8iM2nz> 

ZHZtlZ. 

[0 0 7 5] Z.Z.T\ m9&»M?Z>. B9«, *«>B 
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m a* pi. i) (Dmmmmiz ^yy u-am 



[0 0 7 6] ififti:i7i/-A«Mai:flts. * 
T> -i=.zy^y-iXmm (Ti) {c43i/iTli. a**® 
M-i/t^ Xni£ (Vi) ^losn. XTV-fBE 
Ir) K » *«S*t^ > H Eft C»fr-r * . -f-->t7-fX 
mm (Ti) **7», JBl©U"^7U-A7'f>»ilBI (1 
st Tsfl) lZ\$ (VL+a) ©»W«EEd*#frii*n, 

mi(D^yyu-Amm cist t s o tc«pgp«EE cv » 

L+a) fcttJ&lxfcKW^jWrtonS.' ^2t^7l/ 
-Ay-i>mm (2nd Tsfl) Cte (VL+2a) ©pgP 
Sil 2 ©-tr^U- Affirm (2nd Ts 

f) icttPgm^jE (vl+o) bfcPBfpa**«ff *> 

g3 0^7^AK>ir B 1 OrdTsfl) fctt 
(VL+2a) ©»BI*£Ej&«#*ii*n, f3©t7*7 
U-AfflW (3rd Tsf) lC«:|5gf!«ffi (VL+2a) \Z 

ztm\,tz.mmm7Ft>mt>nz. i4©f7*7k-i>^ 

>*8lill (1st Tsfl) 1C« (VL+2a) ©Bmtt£ft<« 

#asn. m 4 (D-^-y yu-i,mm (4th tsd taw 20 
mni£ (vL+2a) »c»rtjbfc»ii***«ffton*. 

iol, 17l/-AKDBB«*l/^;m, (VL+7 
a/4) ©BMffiU^fc^&LfcKIIS^ifc*.- 
[0 0 7 7] *C2 71/- AfflFelBlC^g-f 3. ST, 
-f-v^^-TXWW (Ti) K43Vvrtt, ■**ffiK-f 

z->+7^Xiffi (Vi) ifimtazti. xy°u-(mfa\z 

(Ti) i»7«. |lffl-!r771/-A7-1'>ir B 1 (1st 
Tsfl) (Cte (VL+2a) ©Pgp«JEE*i*^ji*n, $6 
l©it^7k-AffiF B 1 (1st Tsf) (CttWMttEE (VL so 
+ 2 a) tC*fJStfcPgSl^^fTton-5. ^2D-^71/ 
-A5'f>aiM (2nd Tsfl) \Zit (VL+ 2 a) ©PgDi 
«JE#» ^2©-y-7*7P-A^rp1 (2nd Ts 
f) IZttRTHtEE (VL+2a) JC»i£:tfcKH**3^ff 
t>n-5o H3©+)-:7*:7l/-A5K (3rd Tsfl) 

fctt (VL+3a) ©BW*EEa*»tr&*n. fg3©+r 
77 U-AflBM (3rd Tsf) CttttfllttJE (VL+ 3 
a) K*H6bfcBm*3i«3&«ff t»n*. S§4©+r7*7l/- 
A5K>$M (1st Tsfl) H« (VL+3o) ©BSE* 
EE#*»€r&Sft. SMO-U-^U-AflllW (4th Tsf) io 

\z\mmns. (vl+3«) \zitfoLizmm&*&fft> 
ns. i^t, i71/-a@okii**m;hi (v 

L+ 1 0 a/4) ©Pgm«ffiU^;MC**j£LfcP£S3*^ 
[0 0 7 8 ] fcfc, *HJS^tr*5UT«, 4 BP©* 

^®Xf77'^ai:lfc^ «EEU"WVH£*EEU 



[0 0 7 9] *^J6»S8JZ*tiTtt, ftA/'?*^ 

±©*m ix^;p© a* ic «t xpgp«ffi woizmmt 

[0 0 8 0] *^SWK*t>TB, §t7*7U- 

a^k >j«inic»£&3:n*«w«ffiU' , ui/** 1 ©J: 

. SKKfcLfc**, K5ELfc=t5lCv 3UK:|gj£2n*fe 

[0 0 8 1 ] *^JfiW»C*^T«, 
jni>4t'7hTy^ k*^*^- ^©5^2h*-yh© 
f/^Jl'trtf-^- 2 hfy hOttEEBSl©^©^ 

T*S3n5±7i:lfc. 31 uT, — mz. fl-ffifr<bm 
tf y h ©xv ^ ;u fftf- * ftSftlRIIVM JfiSlEltt £ <fc 
ot, nk-'ybfy^^krtf-^^ BI8mJ£©& 
©xv^;Ut'x^x-^iC^m^n, (m-n)tfyh 

[0 0 8 2] £©*-&> 7^ATO (Tf) i-y-7*7 
U-Afflffl (Tsf) £©H«tt. 
Tf= 2m-n . Tsf 

ttzV, (2m- (2B-n-i) ) mrxDmmm^&fty 

[0 0 8 3] *Mt&Mt&\Z&^Xlt\ m=4fr~3 

n = 2 ©«•&£ t o TiJBg L7c*^ ^tl^om^iZ 

12iOn=4tJ5^TUK m=8AOn = 

2T'^oTt)iK Sfc, m=8^0n = 6TfeoT ! fe 
J:l^„ S/c, m=l 0*On = 2t»ot%<t^U * 
©ft&©«-&T$)o T fe <fc IK 
[0 0 8 4] *7c. «JEE«W*«ttXl^lBIBf»IS, ^n^' 

[0085] mmmm 2 > 

[0086] *^ij6»*K*i»Ttt. ±tmmmm 1 ic 

-A r«h C7 AKKK»*fT-3 t»TKW 

[0087] 010 £#jrr<&. 0 1 0 (ch, *mmm 

HI Of*. HStPl. K B*P2, 1, B*P3, K 

&£zswmpy, i^i:toT^snt^5. 

[0 0 8 8] **S6^tc43UTfe, mf3i!!©#(C« 17 
U-AJJ3W (Tf) «. mi^-y'yU-Amm (1st T 
sf) . ^2tr^7'U-AW^ (2nd Tsf) . ff§3-tr:7*:7 
lx-AfflK (3rd Tsf) . ^^XS-^A^rfy l^-Afflffl 

(4th Tsf) ICJ:oT#tfi£;£tt3o Sir7*7>-Afflig 
©^^D(r«, ■i-z/vy-fXmm (Ti) j&tfcO, C 
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<D-i=.i"r7jxmm (Ti) \zit, ±x<Dmm\z. i 



fc, -r^x^^-fx^p^ (td \z\t. Kfamw, <co 

M) fctt, ^l^Zyt7-fXfE (V C0 Mi) tfW 

tO 0 8 9] iot, **JS»SIKfe^Tt>, -f^> + 
5fXJWI»] (Ti) icSlvrtt, B«ttS£*ffattffi<h 
Kl**nfc*JifC»i (Vi + VcoMi) ©ttffi^EPDP^n 

[ 0 0 9 0 ] S 1 l/-AWrai:i3^T, -I'^v'-f 

y^xmm (Ti) h3Hpi, nrtt, iit^7 

U—Ay^>MK (1st Tsfl) iCTy^l'tj^T- 

n, *©7^n^»w«E#»£fc3:ns. asu 
p i, i~h^p i, xicu, iwiB#tc« ^n?n<Dmmizttifc 

5f XJWW (Ti) *f(6]*ffilCtiV CO M^EntO 
$n-5„ 7S*VcoM^> S*iSfflcD5 1 ^ > >'**-&^*T 20 
WSTSS.fc'SKftoT^S. £fc> ^JfiJfHBCii^ 

[0 0 9 l ] H*Pl. l~B*Pl. xtfv'i'Jl'tftT 
-^«JD/Aa»|5lKK:J:-3T7^-n^l8W«£EtaE* 

tt. B*P2, l~B*P2,xKxS?^;Hf7 f *5*-^3J*D 
/A^»0&K£oT77"P^I@I8*)£iC^&3n## 

[oo9 2] z\(d£o\zvt, ±T<Dwm\zm&ffim* 

[0 0 9 3] *UT, f lt7"71/-Ain©gM, 
jg 2 1)-7*7 U-A«M**i6**. * 2 U-AJWW 

(2nd Tsf) C*b>Tfc. -f -->ir XWM (Ti) 
Ktt, *Hnl«a (COM) tCtt, ^|fiItBS-f =3/-v5-f 
X«EE (VcOMi) 3*15. ftiS, 

fl^&fcftS <fc O \Z 12 U-77 U-AJHIW 

tc*^Tfc'f--> j r^'f XSBM (Ti) BiffP 

1, 1~B^P1. xfCtt, SBl*77l/-A5-f>MM (Is 40 

t Tsfi) \z7~j?)i¥'r* : T-?tfv/'A&mmmz 
«koT7^a^»si«£E{c«iftan»#a*na. Bin 

PI, 1~H^P1, xllxv^^k'x^— ***D/A3E» 
«. *0t77l'-A7'f >«J|BJK:tt, ■#P-2. 1~B 

m p 2, xicx v * ;uk x^x- 9 wd/ Agtmmmz*. 
^T7i-u>/mmnEtizmWk2nwZ)h$.ftz>. ft*. 

(Ti) nasm. *fr&]*®tc«v 

C0M*tEP3JD$nS. 
[0 0 9 4] £©J:5KLT. £T©H*£H«11&#i£ so 



«-r*7^-n^Kw«ffi3ft«)BK»#ji*ns. ioti 

[0 0 9 5] m3-y-X7l^-A^ra (3rd Tsf) 

au-y-^u-Afflra (4th Tsf) \z&^xbmm<D® 

[0 0 9 6] Z.<D£o\ZLT. SB1U-X7U— ASBMA* 
^4t7"7^AWS^7t5. 

[0 0 9 7] tBl07U-AJWHMI7«. *2©7U- 
A JWM (H^-B-f) . 

[0 0 9 8] CO«t5JC*Hlfi»JBfc*^iTtt, 17-7*7 

is-Afflmmzm&\zm\i2nz>m%-<Dift2tfmztzz> 
[0099] mffimm3) 

[0 10 0] *HJS^tC*3^T«. ±8BHtfi^ttl ic 

7 U-AWP5(CfcW^->^ 7-f X»!IBI*«'*, -f--> 
t7-fXfE (Vi*5j:7jCVcoM) £S>*nU A0 71/- 

[ 0 1 0 1 ] 01 1 -5. 0 1 1 

m(Dm^ B m^&m.(Dmw}9^ =. >^ft-K*%^nT 

HllJCtt, BUtPl, 1. B3RP2. K B*P3, 
1. fccktfBiUPy, lWJtCtoT^StlT^-So 

[0102] ^ss^ffitcfe^Tfe. mm<Dm\z, 1 7 

U-A8JK (Tf) tt, f 1D-77U-ATO (1st T 
sf) . i2^7"7^A|ffl (2nd Tsf) . Sf§3-!r-7*7 
U-Amm (3rd Tsf) . *J:tJfJB4-!J-X7U-A)»M 
(4th Tsf) tC<toT«fiK$n?>„ ±»OHtt®»lt 
C tft 1 U-X7 l/-A«B©jfei 0 tCTctt, 
■l-z/vy'tXMffl (Ti) 3&t»0, :o-f-yt7-f 

xwib (Ti) ±x<Dwm\z, mmmm^-'y^ 
(Vi) *«BJjwsn-s^T*a. 

[0 103] £7c, -f=">*5-fXJHW (Ti) 
*f[^*ffi (COM) (CIS, WlRJ«a-f-->-V7-fX«ffi 
(VC0Mi> rt s WJD£tt3-i"i|B)1£T-&<S)<> 
[0 10 4] cfcoT. *HJt»!8»C*^Tfe. -f-->t 
(Ti) 'fciiHTtt,- lB*«*t»|6]«*t 

fc«E*n&*afctt (vi + vcoMi) omjE^EPJiDsn 

[0105] » 1 D-X7 U-AWffiH*3^T, ^f-v-v 
T'fXfflM (Ti) BSKPl. ItCti. ^11tX7 

U- A7-f>fflM (1st Tsfl) ICxv^^t'x^T^- 
^*«D/A««|lIBSfc«J:oT7^n^BfBI«ffiHjE*S 

n. -t©7±Pdf»w«ffi**»*i&a'n*. b^ 
pi, i~b*pi, ifctt. ^n-e*n©B*ir*us 

v^xmm (td 4s»ft», ^i^mffitcttvcoM*^^ 

Sn«. ftfeVcoM«- SiiEfflf7 7+I6**T 
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.rest V ,> ~ . . /.-+_ n _\ Tjtt? -> mJt, ; 

[0 10 6] MP1, l~I$Pl,xl:fy^JH:rtf 
-^*tD/A3Etft@iSC«toT7^-oyie»I«EEC«lft 

H. MMP2, l~a*P2, xKxv^l'fcfx^x-^D 
[0 10 7] Zl(7)J;-5lCbT. £T©H*£1B«*«?£ 

[0108] fix, is i u-Amm<D&m&. 

(2nd Tsf) C«t>Ttt. 'fCyt5-fXIK (Ti.) 

fc, -f-->+7'fX«£E (Vi43j:rjcVcOM) 
JDSn*;itttftU. BXP1, 1~H*P1. xl£«. %\ 
V77U-&y4>Mffl (1st Tsfl) t5*S?^;Hf5* 
tf-^)!«D/A«!(i0»i:«t^T7tn^Biiiffii: 
^^ns#ii*ns. h*pi, i~h^pi, xicxv^ 20 
;utr5 f *7 f -^^D/A«*laittt:«toT7^-n^»iii 

>WHt:tt. H*P2. l~HigP2, xfcxv^Ufx^x 
-^*«D/AaE*|i|»fcJ:oT7^-pyBil«JEEfc«» 

[0 10 9] iOi^lCLT, ^-ccoia^trisi^w^ssr 

[0 110] aS3U-y7l"— AWW (3rd Tsf) &<fctf 
SB4-tJ-^7U-ASBW (4th Tsf) K&friTfe. 52t so 
77 1/-Affll (2nd Tsf) tra«Oftf^**fft>n*. 

[0 111] HOJ^KLT. ^1^77I/-AW> 

[0 112] »107W-A«nMI7«, i2©7l/- 
AJWIHWite** (H*ttf) . 

[0113] mmmm4) 

[0 114] *HSS^«ltCi5^Ttt, 1 0 t'-y hr-/? 
mi 2*#BB-r-5. 01 2lc«, *£2fi0!l®ttA 

0 0 1H TJf^^hU^XMlOOl-lSj: 
rjt»[6]»«l 0 0 1 -2S*l/T^*. 7i7x^Xvh 

Ui'xssi ooi-i y— 7 K7-f/n o o i 
- i - l&stfn: 1001-1-2, y— h h*7-f;ti 

0 01-1-3, ffiSfeCDja^TFT^VhU^X^tiB • 
«$ftfc7#^7vHJ:?7[U8&l 0 0 1-1-4, 

7 ; ^3';uf5 ; *a ; -^^wi5gii5aaiHis& 1001-1- 

5, £,fctfttfittSIBttlaI%l 0 0 1- l-6£#LT 

*tr&iS« 1001-2U, *frS]*«g i o o 

l-2-lSfl/T^2>. NffCOMtt. ttfatt so 



[-0 115] ^gjjSf^^g^ j?l/vTtjt, gM ?tr^^:Jr. n 

k, 5*5?3';nf5 s *x-^^M»WMaaisi8S*«k^r6j 
[0116] ^^jnf^x-^WMBtmaaiaHn 

001-1-511 ^»*»6X*Sn4 1 0 £y hfy 

8 b'y VDm^Sm^^f^^ fVMf^-^ 
K^&T5. 1 0 f-y h©xv J ^^t*x^x-5'CD5'6 

[0117] T*J9)v\iT*f : -9mm9&mwi&i 

0 0 1 - 5lC<fc-3T3Hfc3ftfc8 f-y h^v^Hfx^ 
x-*H, y-7 K5-f Al 0 0 1 - 1 - 1 iicfctfl 0 

0 1 - 1 - 2tCA£3n, V-XK7-fA'rt©D/At 

[0118] Z. IT, E 1 3 £#flBT 0 1 3 fCtt, 

V-Xh'7-fAlOOl-l-lB, ->7h 
U5?7*I§IS»1 0 0 1 - 1 - 1 - 1. yy^mtiil (1 
001-1-1-2) , 7 v ^(HlSS 2 (10 0 1-1- 

1 - 3 ) , D/A^0K (1001-1-1-4) £ 

±. D/A««B»-1 0 0 1-1-1 - 4\Z\$WOl'> 
[0119] y-7 h*7-f A*l 001-1-211. y- 

7. k^-tai ooi-i-i tHi;*j&£*rr*. * 

y-7 h*7-f ai o o i - 1 - 1 n, f»si©v 
-xf«»i:l«ef (B««E) *{JW&u y-7 K 
7-f/nooi-i-2ii ffi»*aoy-7«#i»K 

[0 12 0] 3t^tS«®7i'f'f^hUi'Xa 

7*v h'j^7(Hiss©±T<&»ty<J;'5tc2ocDy- 

7H7-fA'10 0 1- l - lfcjcrji 0 0 1 - 1 - 2 * 

■utfctf. nittu-f 7^ h±, i>jare*ntf, y-xh* 

[0 12 1]4ft. 10 0 1-1-3 \t.f- V H A 

[0 12 2] 7^x^7vN"J^7IhI8S1 0 0 1-1- 
4(1, 1 9 2 0 X 1 0 8 0 (fltx«) .©■3R&3frUTH 

[0123] ^mmmmcom^m^mm^ sf^hr 

^^;Ut*x*x-^5rSi5D/A^(5l8Sl 0 0 1-1 
-l-4£#bTH5. ^7c, n»*»5tt*&*n* 1 0 
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ti.. t^.©^*«J^.li-l-t.!^jBPJC#..*.^>.tU5.. 



[0 12 4] iot, **ig^ffi©^aa^ge^. 2 
8-3 = 2 5 SiiOCDPgSia^^fTPdt^T^^o 

[0125] ^tzs *mMM&<Dm.ik%i7F&w.<Dmw)-% 
ffitc-p^TH. ±>iE(D*jEjg^i~iiffi^3co^-rn 

[0126] mmwm 5 ) 

[0127] ^Mmmmx-it. #fgBj!©?&jis*s»© 
[0128] ia,vi*m#m\ y- m&mrkjaox 

8:B14 (A) ) B14 (A) KfiHT, IS700 
1KB. *7iW U ^7Xl«^MSi^ftfflt^ - 

[0 12 9] *UT, M7 0 0 lOTFT^fSSn 

CVDSW/l7^ftT'l 0 0~4 0 0 nmCDj»$(CP 

fig Lit. m^rmm 7 0 0 2 1 lt, a<b-> u ^ »i 

7 0 0 2 5:2 5~ 1 0 0 nm. Z. ZX'it 5 0 nm©/P$ 
fc> Sft-> l J3>i7 0 0 3^5 0~3 0 0nra > 
TBI 5 0 nmOf S t Lft 2 i*fiT?»)«t 5 tfi 
l\ TUSK 7 0 0 2tta«a»e©*«fc»»£l»<fc«> 

[0130] WzTi&m 7 0 0 2 ©±IC 2 0 ~ 1 0 0 n 

fc. #MMT>U 3 $?icL 
< (4 400-55 0X;TKI»mAl)nUTR*3KA9efT 
-a**3$t*£ 5atom%RT<i:LT, JSHfl;©!^ 

«i*l»<^i:*<pl«ttt0. ff«an*TFT©!RfttA 
[0 13 1] *»K->U3>K*6«S*lt->U3>»* 

ftfflV»T%>Air»U ^ B %KvUa>K^iS^±6«fiXKU 
■&SSOI (SiliconOn Insulators) ©^»&«£$ so 



— [-0-l-3-2-]-l3X^^-fi1c.$-t^fe^.l!^-iA)O->-5S-©-¥- 
gfc«#£Xy^>if|fcSU-C, S«f**I7 0 0 4 
~7 0 0 6*MLfc. ftJHyU3>ROnft*Jl' 
STFT**ff»Sn*«*K:tt. L#t»tl«BE*IWfPt 
•5&*, & e> frttbl x 1 Ol 5 ~5x 1 0^cm-3gg 
©jggT#D> (B) Sr^JlDLT^UTt)^^. 
[0133] #.\Z, 7004~7006£ 

zy-hmmm? o o 7 zm&LLrco y-hie»iH7o 

0 7(1 1 0 ~ 2 0 0 n m« »SL<S5 0~ 1 5 0 n 

TN20<hS i H4&mn£Ltz^tM{kz/V=l>m*7 
5nmML, ^©&. R*&H£t'f , £ft:t4tt3li<!:&tt 
©fg&SH^*, 8 0 0~1 0 0 0tTiSftbTll 

5 nm<Dy-hmmmtvrhSi^o (014(A)) 

[0 13 4] [n-SJifflM:il4 (B) ) Stt* 
«ft!70 04, 7 0 0 6RZf&t%ZMl8.?Z>m®,<D± 

it, a«*«#i7 0 0 5©-» (^+*;p»fi6«i« 

£fc*S«£^tt) Cl/^XhVX? 7 0 0 8~7 0 1 

s^»i«7 0 1 2 4Mifc. z.(Di&m^fnnmm 

17 0 1211 &ICCMOSI§IB&©n3 L -f *;PS!TFT 

. k. y-h«aiiffli*^bTy-h««taft*LDDie 

CfclBIW^TttLovlB*^?. fcis, ovttiover 

*nfflS^#T5^»l«7C*©»ftS (n~) TST' 

0 1 2Jn-MtfHlAliCtAST??>. 
[0 13 5] ;;tH7*X7^> (PH3) £ftft# 

0 0 7*ai/T*©T©¥iWM^U>**in]Lfc. % 
U >jSS14> 5X1017~5X10 18atoms/cm3 
©*SHt-T*©*WiL/<> £;n?l4l x 1 Ol8 a toms/ 

[0 13 6] Uv7 hYXJ' 7 0 0 8~7 0 1 

16BI4U ii»IItT"4 0 0~9 0 0t, »fL 
< 14 5 5 0 ~ 8 0 0 X.X 1 ~ .1 2 l$|«l©IM!l»*fT ts. 

[0137] w-hn®m&&zsm®mmnm<DM 
fit : 0 1 4 (o ] mi (omnm 7013^ 9 >9>v 

(Ta) . (Ti) . tUX^ (Mo) ,>> 

^f> (w) fr&gtfnfc7c^£fc«^m^££fi£ 

»fr*#mttWC. 10~10 0nm©)|$t;M 
Lfc. $ 1 ©««K 7 0 13c!: ITU H*.tfSM;* > 
(T a N) J ?>tft5'>nT> (WN) Sffl^iil 
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t*«a*ut>. z*>\z, ^i©«tt^7 o 1 3±tc^2 

_^JI)i7^1^^Jla.._T_i_._MxL^*l&.^iti.!^ 



0~4 0 0 nmcDJl^iC^fiScbfc. T a £ 2 0 

% 1 <B**W 7 0 13 ©TS=#«ISi 7 0 1 3. 7 0 1 4 

(mzmmwk7 o 1 4) ®K{tB&jhofc«>c->'j 3>«t 

$2-20 nm§KOfST»«l/Tfi< Citttf&rP 

[0138] (p-ch^-MI, ESfSOMi 10 
p+M«©J§*fiE :115 (A) ] Uv>7. hTX^ 7 0 1 

5~7oi8 sg 1 ©« ttlR t* 2 ©^msi 

(KT, *«JIBI£UT3XD&5) 5X7f>^U, p 
ft^HTFT®y-Mffi7 0 19, y-hS2*l7 
0 2 0. 7 0 2 1 &MtfLL1t. &*3, nft^HTF 
T£fc***©±K:tt£i&*B5.k3fc#«B&7 0 2 
2. 7 0 2 3 &mi<fto 

[0 13 9] fit. l/yXh7X^7 0 15~7 0 1 
S^OttSLTVXi'ib. pft*;HTFT*i 
»*3n4¥l#i7 0 0 4O-»l:. pl*^t* 20 

■€-©^>B*7C*i:bT. v#7> (B2H6) Sffl^T'f 

fc&<^) X-mrnVtz. ^CT«5 X 1 0 20~3 X 1 021 
atoms/cm3(Ojgfttc#D>S^Snbfc. fcfc. d^T^ 

*©iiSS£ (p ++ ) T*tctit«. Sot, *$*0 
t'l'TIW«*m7 0 2 4. 7 0 2 5$p%«if 

[0140] z<Dxm\za^x, wxwts*? 30 

7 0 1 5-7 0 1 8 try- h*fegi)!3l 7 0 0 7 $ 

I7f>^»*l/T. &#¥3I#J17 0 0 4©-SB£B 

y>7 h*>i^jt"r*. 

[0 14 1] (n-chy-hM©»«:B15 
(B) ] hVT,^ 7 0 15~7 0 18B| 

*Lfc&, l/yXh-7X? 7 0 2 6~7 0 2 9JM 
U nft*;HTFT©y-Ml7 0 3 0. 7 0 3 « 
l%Mi&htZo ^©t*y-h««7 0 3 0«n-ffi« 
7 0 1 2£$'-Ntt*W*tf UT«fcS«fc-3K»j*L 

[0 14 2] (n+i«CM:015 (C) ] 
l/y^h7X? 7 0 2 6~7 0 2 95ISL. k/Xh 
7 0 3 2-7 0 3 4£^j£L£. LT. n?-V 

hV7.i7 7 0 3 4linft*;HTFT©y- h 

*@7 o 3 1 zmoMT'tej&Ltc. :nn ^©ietc so 
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[0 14 3] ^UT. nS|*W-¥f53f:*fi*7C*«:*llO 
UT^>E*1B«7 0 3 5-7 0 3 9 ZMl&Ltz. Z.ZX' 

h, 7*7.7 j > (PH3) zm^tz'(-t>\ z —7°m 

d©fg*£©»J >©i§g«l x 1 o20~i x 1 0 21 a t 

.ois/citebfc. fc*s, u:T?»*Jfht^«iii«7 
037-7039 fc-frsn*ns*##ra^i««i7c* 
©if&£ (n+) TJttlitfi. Sot, *WMW 
*Ttt**6*!J«#7 0 3 7-7 0 3 94n+S«tf^ 
**.3£iJ&*Tff*>. 7 0 3 5 , 7 0 

*G**#7 0 3 7-7 0 3 9=kD*>«Tiii^«KT'J> 

[0 14 4] &*5, u®Igl:*l->T. V-J7V?77 
7032-703 4&J:£»'-h*S7 0 3 0^77 
tLty-h«»g7 0 0 7*Iyf>yU 
M7 0 0 5, 7 0 0 6©— »*«lHS-a:fc«. nSi^ 

[0 14 5] [n— ffi«©J£j£ : 01 6 (A) ] %.\Z, 
^^7^7 0 3 2-70 34^1,, T^-f 
7V h U 7 7 HISS© n ^ * T F T £ & § ft«*^ 

fi7 0 0 6 fcnS£tt#T4*M*7C*£a&ftrr*I 
S^fTofc. UT#jS$nfc:*lW»»*7 0 4 0- 
7 0 4 3K«*&en-*tt£Wg£fr*ftJ:0<J>fcWi 
S (*#W(c«5 x 1 0 16~ 1 x 1 0 18atoms/cm3) © 

u yfimiNzn&koizLtz. ^iTM^nt 

^m^>m® 7040-7043 tt£ n S^tt-^-f 

***M&7G*©»g£ (n~) T'ST£££-f-5. 

T. ^^^•'t'TttTi&Etl^ 7040~7043£n 

y- hnmxm.2ntz^m<tomt&7 o 6 7 se&^t^t 
©T$>6t)®«trn-©jgST"J >*«asjbo$nT^**«. 

[0146] (iifSMOIg : 0 1 6 (B) ) 
«KJ6 1 ©«W*fiig:)i©-«|5£^5«tt*6i»ll 7 0 4 4 
ZBf&L &. «il7 0 4 4iJS<ty'J3>^ SI 

^to*fc«jiBt'c»rit-rntfA«ri. bijp^ioo 

-4 0 0 nmitnWli. 

[0147] -tn-fnoDaftrasasnfcns 
* fc « p a! * ft^-r * ^*fi«i7£* & e«- fb-r 

}£ (RTAft) Tfff-5 d£*«T*S. ::ttt77-^ 

7s7--)vmx-mmtxm*fiitz. m*mm\t* &m 
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fi^lI*^T3 0 0~6 5 0t. ff2;b<te4 0 0 
~ 5-5-0X-. •- r-pi-iA rot 9fe^<n^flnBj»ff-. 

[0148] $6t. 3~ 1 0 0 %(Dy^m^ti3mn. 
4"T\ 3 0 0~4 5 OtT'l-l 2P#W©i*Mil2:fT 

#>F£»arr*xfiT**. *m<t<DM<D^mtL 

[0 14 9] CMmififtK. y-VHl/OM, * 
#«t, ««P*ao»lS : 01 6 <C) ] iStt 

jtIg*»Afc5» «liSl7 0 4 4©±(C0. 5~ 

i . 5 umm<Dmm%&mm7 045 sjgjsRUfc. wie^ 

H*eiiBl7 0 4 4 tBP^*e^S7 0 4 5 iT&Slil 

[0 15 0] ^©fg, ^nfnoTFTov-xuss 

n. V-Xil7 0 4 6~7 04 8i, HH>ti7 
049, 7 0 5 0SWlfc. liltU/it* *H 20 
ffimT'\-iZ<Dn&&. T i Wi* l 0 0 nm. T i 
XJUS^AISIS 0 0 nm, T ill 50 nm«;^7 

i'S-eiuni/TMi/fc 3 mmm<Dmmmtvtzo 

[0151] &\z, yVr/^->3>l7 0 5 1 1 b 
T, a<fc->>J3>Bt» g?<t->'J3>l8i> SfcttSflsKfl: 
•>'J3>IT'5 0~5 0 0 nm (ftgtotC«2 0 0~3 
OOnm) CfSTMlfe. ■€■©», ^OttlTC** 

fb^aa^fT 5 1 t f t ©#ttr6]±{d^ lt» s b 
**»e»nfc. 3~ i o o %ro**^#ty#H^ 

3 o o~4 5 ot-ri~i 2mm<ommm : &f7 o ™ 

mtmzntt. ft*, z.z.-^mzmmmmt fk >« 

^£&^-T3fti6©:3>*;7 F*-;u£^f£T3&»t;: 
*(,vc, /t-rM->3>17 0 5 1 CHQffi.ejPJftU 
T*^Tfc&H<, 

[0152] &®wmfr*>t£%&2(Dmm&m 

R7 0 5 24»ltfiOlSC|ffiltlfc. *T«SJIB£b 
Ttt, JJ?'J-f5H, T^'J^k *'J75F, #IKSF 
75 F. BCB K> > /y?Dyf» ^¥3:&ffl-f3;i 

#«»]©«&« ^SdizCfiJ^tt, )&Wkl5 io 

mmmn itBwwti>«)T, 

TZf-f TWj-f 5 FejBk>. 3 0 OtfMltf 
fifcbfc. 

[0 15 3] JKK, 7^7^ ^7MJ ^Xlill&tftifR 

*k*ht. %,2<Dmmmmm7 o 5 2_kicii7tBi7 0 

5 3»fililfc. S£3fcl«7 0 5 3«T^5^^A (A 

1) . 7:?> (Ti) , &>*?)), (Ta) ^eS^nfc so 
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7c**fctt^»rn*»*±^a:-r-5RTi 0 0-3 0 0 

„n m<7)«» . "P-bT- jffij^Mj 7 0 S 4 ©.»]B. 

Knaii{bj**fctt^5XvK^ftK«k»j 3 0-1 5 0 

nm (|ftl<IJ5 0~7 5nra) ©JJ£ ©SKfclg 7 0 
5 4*MLt. ^CTBl3ti7 0 5 3 tbTT^S 

lftR7 0 5 4ilt»ft7;i'5-'JAl (7^57 

[0 15 4] ft*. ££T?BJSttW«ffl©*K»«fflt£ 
bit**. »I^^7X7CVDS, ftftC 

t>£V>. ^-©«^fclSiJ9te3 0~ 1 5 0 nm ($f?£ b< 
«5 0~7 5nm) b^. Kffc 

LC (Diamond like carbon) BI£fct;ttrttMtfllgK€: 

If t^Xt>&^. 
[0155] #tC, % 2 CDHMI6ft|| 7 0 5 2 K F U-f 

>mffi7 o 5 oizmtz^ypz h*-;i/&»j*u m 

*lt7.'0 5 5*»)Sl/ft. ft*, HSil^ffi 7 0 5 6 . 
7 0 5 7 tt-?-n^n^STSSiJ©®^©H*«®T» 
S. 7 0 5 5~7 0 5 7(i, SiBSffiil^g 

mtT&m&iztemwmm.m&m^. e**£!©«ji** 

X(ITO) Kl 0 0nm©)|5l;xn7?ffiTM 
bfc. 

[0156] z.om. nmmM7 055 tajtw 

7 0 5 3 ttfmtWkl 0 5 4^^bT«ftofc^«7 0 

[0 157] bT|Wl-a«±tC. F^-f A-Hi&t 
ft * C M O S HISS £ 7 £ 7 << 7"7 h U ? 7, @S& t b 
fc7?f^7'vMJi'^SS^tfc. ft*- F7-T 
A-iBtft'SCMOSHISCttnft^HITFT? 
0 8 1. pft*;HTFT7 0 8 2«$n, 7^7 
7-f 7v h U i7XHJS&tC«n5 1 ^^;USTFTT'ft-g)ia 
$TFT7 0 8 3«$nfe. 

[0 15 8] CMOS|el8S©p^^^;i/^TFT 7 0 8 
IKK, ^-r^;l/J£f£1S*£7 0 6 l*<ttfy-X®«7 
0 6 2, F K >ffl« 7 0 6 3 yO^n-en p +ffi^XJg 
fiK^tlft. nft^HTFT7 0 8 2Hll 

tMWi^7 0 6.4, V-7M7 0 6 5, h* U-f 

>m«7 0 6 6, y-Mft»«i*^-bTy-h««ta 

SofeLDDM (J^T. Lov«*<hH3. ft*, ovt 
«overlap©ScXS>-5„ ) 7 0 6 7*«»fSSnft. -© 

V-XM7 0 6 5, F W >M« 7 0 6 6 
•?n (n"+n+) (MfCMSn. LovM«7 0 6 7tt 

[0 15 9] *fc, ifTF T 7 0 8 3C(t ^-V*;U 
M«7 0 6 8, 7 0 6 9. V-X**7 0 7 0. F 
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l"f >m® 7 0 7 1, f- MfiadBIS^L/Ty- h*4I 

*5, off£ttoffset©*T»*. ) 7 072-707 
5. Loff®*£7 0 7 3, 7 0 7 4 trig bfc n 7 0 
7 6#»fiK3ftfc. £©P#, y-*«W7 0 7 0. h* U 
-f >ffi«7 0 7 1 ttf nfnn*MT'f i^n. Loff 
7072-7075 « n ~ jttWCJBjSS ttfc. 

[0160] ^mmmwi<D^m^mz^^t, rt^-i 
tt«n*i;T*igjs*»^-r5TFTo«ijfissjgfl; » 

t*«T*fc. ft^WiCtt, n^ + *;i*TFTttHtttt 
«Kj6i;TLDD«*©Ii«**ttS-&, LovM^fc 

[0 16 1] 0tJxJi\ nft^S!TFT7 0 8 2IJiS 

0 8 3 \*<&-*7mmmft$:W>&\-'Tz.T2T4 h u * 
xiugg, u->:/y >^m8& (•y->7 s ;^-;i-F ; iHi8S) ic 

[0 16 2] ^^1/63-7 MmtrMLTLov 

«*£©ft£ («) ttO. 5-3. Ottm, f^«W(C« 
1. 0-1. 5 Aimt-fntf&l^. Sfc, jli^TFT7 
0 8 3 lC!£tt?>n.g>Loff1gi$7 0 7 2-7 0 7 5 ©ft 
$ (<H) teO. 5-3. 5 Aim, ^WKtt2. 0- 

[0 16 3] £Jl±©IjSS:«T7^T->f ^VhU^^S 

[0 16 4] K\Z, ±ie©Xg(C<toT^S^nfcT^ 

[0 1 6 5] HI 6 (C) CD«I®7?f^7"7hiJ? 

*s«fcei3i« (H^-a-r) £®rtc-rs. #HiiP<£T- 

[0 16 6] 34*. *HSfi»»T?tt. BfiBtKttJtf'M 

[0 16 7] ^{r.±IB©XS*Sife7^x^^vh'J 
->-;M*^x^— t)- (^-rtifeH^.-T) fc££frl.T 

is ^©&. ^a«©iwt:atasaAu. » 



[0 16 9] fc*, *|g«S»*TttMbfc*«K->U3 
>W©*£afl;©:£ffi©ftt>Dfc. U— tf-ft (tt*Wtc 

[0 17 0] *teI">'J3>I*ffl^4ftt)t) 

7>V— h*7h, SIMOX. Ii^7>fOSO 
III (SOlSfi) Sffl^Tft6©yPil^*fToTfe 

[0171] mmmm 6 > 

[0 17 2] *HJfi»S8Ttt, #f8lJli©»cS*3SS«© 

[0173] [ft#¥##H. y- h*felilSl^fi)c©I 
t:017 (A) ) B17 (A) Cfi^T, S1£ 6 0 0 

i*!ISLk ^©telcfci'U 3 >»«■*•&«*«©* 

[0 17 4] -E-l/T, *«6 0 0 1 CDTFWMStl 

ftftttfc->U3>Mft»&ft«TJfeK6 0 0 2 57"5X7 
CVDi^X/t'^Stl 0 0-4 0 0 nm©/PSICffi* 
jSLfc. «*.tfTJftR6 0 0 2 tlT, at->'J3>l 
6 0 0 2£2 5— 1 0 0 nm, ^IT1J5 OntnCSS 
ir, ift->U3>l6 0 0 3*5 0~3 0 0nm, Z.Z. 
T(il5 0 nm©J»S£:L;fc2B*iftT?JBjST3£a 
T*Si6 0 0 2ttS«^6©^F*fi»»!fe*B6<*&«) 

[0 17 5] ^ICT^K6 0 0 2©±(C2 0-1 0 On 
m©JS£©> #^K-> U 3 >I4^©)SIffiff fiEL 

< tt 400-55 0 < CT^:Btrp1tDMLTIK**S!lSi*ff 

^W**«*5atoiX£tTiUT,- ita<t;©is* 

m*^**!***. a*&£©*«*i7E* 
B.^m# hsik: s 6 $ ^ «t o \z t z> z. t -ra® ©r^ 

3k ttm <Z. t A* plffi <h fc O . fPS!3*l?)T FT ©# tt/t 
[0 17 6]- *flR->'j3>RA^teSR->U3>llt«: 
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tiSOI (SiliconOn Insulators) 

[0 17 7] £3UT»jS£ftfc*SiiRj/U:3>IJt©* 
8Ji»»*lyf>i'lfi*lT. 6 0 0 4 

~6 0 0 6 ^MLfc. ^IyU3>l©nftM 
STFT**f^jaSn-5««JC«, L*^ll«E«;Mff-r 
•g>fc<£>, dbbfrttb 1 X 1 0 15~ 5 X 1 0 17cm-3gft 
»JiS-C^D> (B) £i3s*DLT:fc^T i fc>&l/>. io 

[0178] 6 0 0 4-6 0 0 6?: 

Sot. 8ft->U3>$fcaSft->'J3>£±iS»it 
*y-Mtfi»Bt6 0 0 7SMLfc. y-MB»K6 0 
0 711 10~2 0 0nm, jfSKI15 0~150n 
m©SSl:MttiMi>. #JxJ±\ ^XvcvdS 
TN20i:S i H 4 ^JI^ t L&SMMMfcv' U 3 >«& 7 

o?u^nmn.^^ so o~i o o o°cxmmtvx\ 1 

5nm©^-Kffi»ItLTfclM. (HI 1 7 (A) ) 
[0 17 9] (n-Slfflf{S:017 (B) ) St* 20 
WI6 0 0 4, 6 0 0 Qft.Xm&*MfctZ>ffi$.V>± 

mt, i«¥^fti6 0 0 5 cd— sis <,?-\*)vwmm 

ttlZmm&'StS) Ill^y7h^^6 0 0 8~6 0 1 

SWW6 0 1 2, 6 0 1 36»)SI/ft. Z.<Di&m 
g«fli6 0 1 2, 6 0 1 3H. ftlCCMOSHB 
Onft*)H!TFTI:, hffitl^^Lty- h 
fitl65LDDf« (^Wiiffl^+TteLovfiR^ti:^ 
5. ovittoverlapWici*T^S 0 ) £^fi£.T-2> 

g£ (n-) r*titit5. fct, *K«B»*T? 
«til^»I«6 0 1 2, 6 0 1 3?n-fiatf 

[0 18 0] i:tll7*X7^> (PH3) ^»ft» 

0 0 7£«LT^©T»¥^#JifcU>£i£2raLfc. i§ 
JjlTtS'J 5X l 0l7~5x l Ol8 a toms/cm3 "o 

<D®miZ-?2><D&V?$.L<, ::fliixi OlSatoms/ 

[0 18 1] f©t, l/-^h?X^6 0 0 8~6 0 1 
l*l»SU atHI^4 I T4 0 0~9 0 0t > »£L 
<«5 5 0-8 0 0*CT1~1 2 P#ffl©fSMfiS£frfc 

[0 l 8 2] [y-h«Sffl*J«ttffiBi»ffli»«g|0» 
f£ : HI 7 (C) ] |1©W1I6 0 l 4*. 9>9)V 
(Ta) , 3-9> (Ti) , ^'J-7x> (Mo) . ?y so 



^7*x^> (w) fr$Mtfnt£7im$.tz\$^irnfr&3zi£ 

-ft-hSJbMM&MMJ?-,— l-0^1-Q-0-n.m.®.H.c?-f.l.}K,*- 
Lfc. il0«tI6O14tLT(l 0!IAtf£ffc*> 
^;i/ (TaN) ^'fr:^>^7.7 : -> (WN) 
£ti<3£Llr>. S^K, fgl ©««^6 0 1 4_htCfg2 
(2**116 0155:Ta>.Ti, Mo, VJfrZMltnfr 
5c**fctt^m*»S:±J«»tf 1 0 

0~4 0 0 nm<Z)JP 2\ZMf&Ltz. WAtf, T a £ 2 0 

onmcsscMtnaa^. sfc, 

fg 1 <D««K 6 0 14 ©TI:**R 6 0 1 4. 6 0 1 5 

m\zmm.me 015) ommkotzMz^vziym 

£2-20 nmga0J?StiBELTJ3< ;:<t:tt#3()T 

[0 18 3] [p-c hy-h*«, K»««©»fiJc£ 
p + «*©»Jfc: 01 8 (A)] k^KZWOl 
6~6019£Ml, $61 ©«mMi^2<75««M 

f t^HTFT07-*-Mffi6 0 2 0, ^-hge^6 
0 2 1. 6 0 2 2SMLfc„ fi*, nftWITF 
Tttt*««©±t:tt^ffi*B-5<t , 5fc:ii*R6 0 2 
3,6 0 2 4&m\stZo 

[0184] fit. l/yXh7X?6 0 16~6 0 1 
9^<D^mVX-7X^ tU pft*)HTFTAi 
M3n4¥*#l6 0 0 4C-»l:, pS*tt-5-f* 

Tmwjcm&mu-TZJim&ft-DJto z.z\x\t#u>* 

^r(D^^l7tmtLX, (B2H6) S-ffl^Tf 

^->h*-7 p ffi (gift. -fJj-W >^5>^-->3>feT 
fc&^) T^JJPLfc. ^^Tii5 X 1 O20~3 X 1 021 
atoms/cm3(DiRStc#D>S:^JPbfc. &i5, i^ilT^ 

j$ * nfc**fi««* ir -a- * n* p m z tt-rrs ^m^itc 

Stf>igS£ (p++) t«tcttt4. fifoT, #91*111 
W¥X\$^®mmW.e> 0 2 5, 6 0 2 6 5p++lli:f 

[0185] &4o, dODIgtC&^T, l/yXh7X^ 
6 0 1 6-6 0 1 9€r«6fflbTy-h*B»it6 0 0 75: 
l7f>^iSlT> S#¥8I#:J16 0 0 4©-S$£g 

ps*##T**iW<»7E*£*inrt-*ig 

[0 18 6] Cn — c hy-h^S©^ : 01 8 
(B) ) ^ir. 1^7. 6 0 1 6-6 0 1 9 

l/yXh7X^7 6 0 2 7~6 0 3 0$W 
U nftWSTFT©y-htl6 0 3 1, 6 0 3 
2*»ricLfc. ufflity-htt6 0 3 111n-®« 
6 0 1 2, 6 0 1 3 i^- h««RS^lTlft«±5 

[0 18 7] (n+M«©^fi£ : 01 8 (C) ] #fC, 
1/^^X^6 0 2 7-6 0 3 051*1, UyXh 
•77?6 0 3 3~6 0 3 5SMLfc. fLT, n^* 
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UyXhYX^ 6 0 3 5ttnf t^HTFT©y-h 

*3 (AT 7 5 x -r ^7 h U v* 7. n ^ -v *;H! T F T 
K. y-r hMi«fc&&t>j;5lcLDD««*»rirt" 

[0 18 8] ^LT, nS!*W#-r*^«»7C***in 
bT«!fti«6 0 3 6 ~6 0 4 0 ^Mtfc. 
t>. 7*X7^> (PH3) Srffll/^-f 10 

ti, £©M«©'J x 1 o 20 ~ 1 x 1 0 21 a t 

oms/cm3i:bfco ft*. ££TJBl«Sftfc*tt«lffltt6 
0 3 8~6 0 4 0 K"^3m&niJ£tt-^-T&^M%7C5il 
<7)g*£ (n+) TitetttS. foT, *BJiB« 
^T«^F*6^I®«6 0 3 8-6 0 4 0 £ n+6B«c 
iA5it^T§5. Sfc, ^H«6 0 3 6, 6 0 

3 7itmzn-m^mm^nx^tc(DT\ m^z^ 

tttt£*6 0 3 8-6 0 4 0 ±0 ^STXUMTU > 

[0 18 9]ft:fc, ^CDXglCfct^T. 
6033-603 5*3cfcV>*- h«ffi6 0 3 1 
tLxy-hiIl6 0 0 7Sl7f>^l 1 

#16005, 6 0 0 &<n-~m&m\h^tzL&, nm& 

[0 19 0] [n— ««0D»)« : 019 (A) ] 
l/yXh7X^ 6 0 3 3~6 0 3 5JiSl, 

#1600 6\znm^n^-t^m^i7tm^ma-r^x 

g£fTt>7c. l5l/TMSnfc5F»SI(6 0 4 1~ 

6044 ic«wisn-«*ttiwisa[^-en«to^^ii 

S (jM£Wfc«5 x 1 0 I6~ 1 x 1 0 18atoms/cm 3 ) <D 

u>*t»jwan*«i:5tufc. ft&. ^ctMsnft 

^FMtlffi«6 0 4 1 ~6 0 4 4l:^jn5nl^#4t 

z>^mv>)7im<Dmm$: (n— > Tg-rciii-t&o 

T. *BiffT!tt^tt«S« 6041~6044£n 



y- Mi?BSnfc^tt*««6 0 6 8 StRHT^T 40 

##K«iMrea*fc«>**«bTgb£*.fc^. 

[0 19 1] (#*f£ttffcC)X|g : Ell 9 (B) ] 5*Ctl, 
^{C^10l^*6#)lcD-^t^^«tt«Si»^6 0 4 5 
.*#J*bfc. SI«gSI6 0 4 5(Jgfty'j3>l 1 IK 

&t>-&izmmm-Wf&-rn\i&iK mmizi o o 

-4 0 0 nmitntt^. 

[0 19 2] ^-n^ncssT^spsnTcn^ 



(RTAS) X''i7 0Z.trfX£Z>. :et!J7 7-^ 

%m%WZ&\,*X3 0 0- 6 5 CC, jif*L<«4 0 0 
-5 5 0^. IdTtt4 5 0t > 2B#r B 1»«ifflJl€:fTO 
7c. 

[0 19 3] Sf.ll. 3~1 0 0%<Oi^M^tS^-m% 
4>T. 3 0 0 — 4 5 0tTl~l 2V%ffi<Dmi®m&Tx 

et) k afi $ nrc*m \z&v*mfrmo)?>>fv>v 

SrfxoT 

[0 19 4] [MHieftK, ii 
3ttBt. iHSt*ffi. «J#**0»rit : HI 9 (C) ] gtt 

a;i8*im.&&, ummmf&6 0 4 5®±l:0. 5- 
1 . 5 umm®mr$mmm6 o 4 6 ^m^vtz. mmu 
mmmme 045 <h«w*&»«i6 0 4 6 tT&sasR 

£!S-l©IIIHM&IMftiLfc. 
[0 19 5] fn-?n0TFT0V^Xl«* 

ft, V-Xli6 04 7~6 0 4 9t, KL"f>«ffi6 
0 5 0. 6 0 5 1 &W&L\s1t. ISl/tl^^^, #H 
S60t|-e« T i IK£ 1 0 0 nm. T i &<£tS 

7;i/5^Ai3 0 0nm, T ill 5 0nm«A7 
*&xmWil<TBf&Vtz 3 S«igCD«S^t b&. 

[0 19 6] /Vr>^->3>16 0 5 2<tb 

T, tftyUn^l, ift->'J3>I, *fctt3ftlMt 
->'J^>KT5 0~5 0 0 nm (f^SWtCfi 2 0 0 ~ 3 
OOnm) <BJP3TJBJ*L£. ^<73^. ^CDttffiT** 
^tJaS^fT^ tT F TO#14l6]±^*fLTfi : S bl/^* 
4«196n&. 0UA«> 3-10 0%CD**£#tJ5tHft 
3 0 0 ~4 5 0 tT 1 ~ 1 2 ^©MISrfT^ 

A°^->^-->a >16 0 5 2fcHP»*JBJifcl/ 

[0 19 7] WWttlS^6ft«ie2a»lMiMlt 
1^6 0'5 3<&*51 unOmZlZ&l&Lrz. W«»|gtb 
Ttt, #U-f SH, 75"J;U. #U75h\ #'J-f5H 
75 H. BCB eOV"v^n:7>» ^^^ffl^^il 

fiitti)*, ¥Sttic#inf>^fti*^±if e>n-5. ft 

•TS^'f ^W/HU-fS 3 0 0 < CT^bTJ^ 
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[0 19 8] 797-J-7-?hV?7>\Bl&ttS.2>m. 

^C*.^X..-^-2-©.M!S^#.SI.6-0-5-3.±IC3S3fe®l.6-0 

5 4&BJ&l:tz. MSI6 0 5 \ \Z7 )IH A (A 
I) , (Ti) , ^>^;i/ (Ta) frZM&ttrz 

7£m£fzm>-rnfr*3Lf&ftt-?zmr*i 00-300 

nm©JP£tCPJ#Lfco -ftT, jS3fc«6 0 5 5®Sf 
icH®K{bSS^«-7°7Xv^bfefC=t:0 3 0-15 0 
nm «tf£L<H:5 0~7 5nm) ©J¥£©^fl:8g6 0 
5 5?:MLt„ ^CTIil«6 0 5 5tbT7^5 

^bK6 0 5 5 tVTMitT AWL (7)l$j- 
flg) *ffl^fc„ 
[0 1 9 9] fr*5. 3L^T1tii^^ffi©«-H*eS:K^ 

istts^tb7t^\ iii^7"7XvcvDS, mc 

feA^. ^©*-g-t)^«3 0~1 5 0 nm (»JL< 



(n"+n+) I«Tf)SciH, Lovi«6 0 6 8ttn" 



«5 0~7 5nm) tTS H * £fc, 
LC (Diamond like carbon) K£/t«#«WHBR& 

[0200] ^tc. % 2 commmmm 6 0 5 sicfh 

>*ffi6 0 5 1 \Z&t%uy9Z> h3js— jPSrJ&J&U H 
iti6 0 5 6$Mlfc. ft*3, BSiSftll 6 0 5 7 , 
6 0 5 8 fi*ft^nR»^ 5»J©IH*©H**ffiT» 
-5. H*«ffi6 0 5 6~6 0 5 8H 3ifi$!ttcA&^& 

X (I TO) JR£1 0 0nmOS3i:X/t-7i'ST« 30 
LtZo 

[0201] &tz. ;l©wf, mmmm6 o 5 6 £.&ytm 

6 0 5 4 t*«KftW6 0 5 5£4M,T«fc-3fc»W6 0 

[0 2 0 2] LTH— St6±K. K^-f A-IUS&i 
&* C MO S ®8& 1 7 ? x-T 7v h U £ 70SS£: £W b 

A*— t & 5 C M O S m&lZ « n *)VW. T F T 6 
0 8 1, pft^)HTFT6 0 8 2«Sn, 7^ 

ITFT6 0 8 3 At^Snfc. 
[0 2 0 3] CMOS0g&K>p?-f *;H!TFT6 0 8 
1KB. ft*)H^i«6 0 6 2, y-X«6 0 6 
3, KK >ig*6 0 6 4^nfnp+««T»J*S 
fife. nft^)HTFT6 0 8 2t;(l 

;H^f«6 0 6 5, V-Xifi«6 0 6 6, h*U-f>ffl 
i£6 0 6 7, y— MfiaMtSfl-LTy— Ffltlfio 
fcLDDSS (KT, .Lov««£H3. ft*, oviliov 
erlap©;tT&&. ) 6 0 6 8 tfMf&ZMz. Z<Df%, 
7-^**6 0 6 6, KK>I*6 0 6 7l«n^n so 



[0 2 0 4] IiTFT6 0 8 4l:(t 

MW6 0 6 9, 6 0 7 0, V-Xffi«6 0 7 1, K 
H>M6 0 7 2, y-hfftRIIS^L/Ty-hmS 
iifif,S;^LDDiS (mT, Loff««i:^'5. ft 
4J, offtttoffset©*?**. ) 6 0 7 3~6 0 7 
6, Loff^*£6 0 7 4, 6 0 7 5l:gLtn+it6 0 

7 7«Sftf;..:^, V-XW6 0 7 L K 
-f >1«6 0 7 2 i« n-fnn+WTM^n, Loff 
I«6 0 7 3~6 0 7 6 ten" «*T»lSSftt. 

[0 2 0 5] *HJfi»!BOf^»^i*fc«fc*i, 7?5V 
h U ^XlelSSiSJctf F^-r A*-|slBS^S*f £08 
tt*K*i;T6®tt*}BJ*f*TFT©«ifi£*Mfl; 

t*«T$*. ^#WCH, n^V^USITFTttlHlg&tt 

S53i»lf££fcte*-.y h+^J7^ISMLfeTFT8l 
jfitfi3j-7««E»f^&m«b-fcTFTl»jit*l8S-r 

[0 2 0 6] Ti'f^^MJ^XlfflS^ 
gl©i^, t^HTFT6 0 8 2(«Iif|5: 

*«-r*->7>ui?x^[gfe» titans 

SSfCjILT^S. nft*MTFT6 0 8 3ll 

(S^7«^«)^^SIiLfc7i7^^ h U ^7.018, 

■y->7 p u >^[us& dr>^;i/*-;PFEg&) i:iut^ 

[0 2 0 7] ft^H3~7yml;MLTLov 
jg«©fi$ ((i) ttO. 5-3. 0/im, ft^WKte 
1. 0~1. 5/imttn«fiK i*TFT6 
0 8 3fiI«tt&*l*Loff«tt6 0 7 3~6 0 7 6©fi 
$ WD ttO. 5~3. 5wm, ft^W(Cte2. 0~ 
2. 

[0 2 0 8] U±<DT.m\Z£-?Tftmzntz72f-j7' 

[0209] mmrnm 7 ) 

[0 2 10] §2 011 *SBfi©BiiBj»SB07*T- 
H 'J i?Xl«08iJ©i)«0«T*5. 8 0 0 lit 
pftWSTFT, 8 0 0 2Bnf^^;HTFT, 

8 0 0 3ttn^-V ^HTFT, 8 0 0 41^^^ 
STFTT65. 8 0 0 1 , 8 0 0 2, ££^'8 0 0 3 
ttF7-fA©[ElS§gB£«fifcU 8 0 0487^^ 
h 'J ^XI3»«*»J«UTli*. 

[0211] 8 0 0 5~8013H 7?f^7'VhU 
^XH»S:«!J*'f*ll*TFT©^fl£)i-C , *<&. 8 0 
0 5, 8 0 0 9£J:tf 8 0 1 3ten+^«. 8 0 0 6, 
8 0 0 8, 8 0 1 0*«fcr;8 0 1 2ttn— «*. 8 00 
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7&£Zf8 0 1 1 \i^**)lMrfLmi$.X'$>Z>o 80 14 

[0212] &i5, ^mmm\z-o^x\t, *tnm.A<D 
mvdimx'$>?>. ^mw-i 1 - 6 7 8 o 9^£#s?,-rs 

[0213] mmmm 8 ) 

[0 2 14] ±m<D*5£W<D%ig l B%i**£mZ. 12 1H 

•5. 10 
[0 2 15] 02 11;*^!, 2 4 0 1 liafi«< 2 

4 0 2-2 4 0 5 «y-f P-f £ 3 7—, 2 4 0 6 & 
t>WZ 2 4 0 7 te£MJt3 7—. 2 4 0 8~2410(i 
*S^©if B S^if - £<fcrjC2 4 1 l[J^l/>XT 

[0216] mmmm9) 

[0 2 17] £7c, ±iZli<D*^B^W^ B S^SB«> 0 
2 2tC^-r<k^^3«iC©^Pv ; xi7 ^iCffl^^^tfe 

[0 2 1 8] 02 3K*5t>T. 2 5 0 1 «afe7t!lg, 2 20 

5 0 2&£>7jCt;;2 5 0 3«X-f^P-r -y?5 7— , 2 5 
04-2 5 0 6 7—, 2 5 0 7~2 5 0 9li 
*5BWO«ft**S«. ££?>'2 5 1 Oli^'-f ^P-f >y 
^X'JXA, &J;tf2 5 1 H4a«l^>X-C**. 

[0219] mmmm 1 o > 

[0 2 2 0] *7c, ±5S©*5Bi«©*«a*S«tt. 0 
2 3 1C^i-<t'5^¥«SC©7 P Pv ! x^^lCffl^^^«hfe 

[0 2 2 1 ] 0 2 3K:fet^T. 2 6 0 1 IJ7>7 p i U 7 
U^^ — t*6J**afi3tHT**. 2602, 260 30 
3. *5«J:tf2 6 0 4«, y-f^P-f 9^5 5- TfcO, 

■en-en*. »©«fi«*©ttsa««KESfr 

3. 2 6 0 5tt7-f?nl/>X7HTSO. ^ScWT 
>f ^PU>XfCJ:oT«J«SnT^*. 2 6 0 6te#?g 
W<Z>?fcii«jSg1ST*>S. 2 6 0 7li7^-;l/HI/> 

2 6 0 8 \zmmi<>x, 2 6 0 9 tax? ir— 
[0222] mmmm 1 1 ) 

[0 2 2 3] ±S2HJSPJ18~1 OOXPvxi/^- 
«, ^fif^t:<l:oTU7^Dyi^^-i:7n> 40 
hXPvxi7^-t^*5. 

[0 2 2 4] 024 (A) [i7D>hM7 , Dyi?^- 

t& 0. 10001. *%wo^assse 1 0 0 

0 2, 0 0 0 3, Tt^^l 0004, X^'J-> 

1 0 0 0 5T»iESnTt>4.-&*, 02 4 (A) K 
\t, iSSIf 814 1 ^)fflMA/fc'7 n > h 7"a -yi 
^-^$ntU5*«. »&Bi*^8B£3fI (R, G, 

B©3tn-tn-fn*#it:s-tt*) m.fr&/vZt\z&-DT, 
«k0»#*fl[ • K*t«BW7P>KiyyPv , xi7^^3IS 
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[0 2 2 5] 02 4 (B) BU7Syavi^^-T$i 
_0-._l-0-0-0-6-«2fc-^.— l-0-0-0-7-!i?iSb p a«-^-a-g-'^S>- 
0. 1 0 0 0 8tt3t«T?*9, 1 0 0 0 9ttU 71^* 
-, 1 0 0 1 0 \tXt> 'J— >T&-5„ fti5, 0 2 4 
(B) tC«, 7 ? f-f 7*7 1- 'J ? 7M*#ft8*gfS 

3fi (r, g, BiojtK-en-en^s-a-*) u^/v 

[0226] mmmm 1 2 ) 

[0227] *58w©«ffi*^sn* 

[0 2 2 8] 02 5 Sr#fig-r-5. 2 8 0 1 «P*-^S 
r>fX^H*«:T»5. 2 802-RS^rj!l:28 0 
2-Ltt*f6WO*ft^S«T»0, 2 8 0 3 -R& 
<3?>*tC2 8 0 3 -UJLEDA'-y^-r hTfet), 2 8 
04-Rft6^IC2 8 0 4-Lltt^ft'S«. 

[0229] mmmm 1 3 > 

[0 2 3 0] *HS6^ffilC*>^Ttt. 

[0 2 3 1 ] 0 2 &\Z7rct~7'<-)V\ t >'— f r>-s\)VW. 

HttriS* (Vsyncfl^) , * (R) , U (G) fcStfK 
W (B) <D-LED<DMT5"( 5.>tftBn (R. Gfr£tf 

(cb) , a^^^-mn (video) A^sntu 

5. Tnj-7U-A$PiiJT&3, Sfc, TR, TG, TB 

«, -tn-fn* (R) , & (g) , n (b) ©led,« 

[0 2 3 2] jftA«^SSlC^Sn%B«^ «SJA 

«ri«, ftffifribXiiznzmzKfotzTioidtt 
^-i?i)mmm-fi\»uz 1/3 Kffiiean&m^T?**. 

*««fiw«i*i^»c 1x3 izs.ffitswzmnT'&z. s&. 

#1*1 K 1/3 KEEttSnfcfc^T**. 

[0 2 3 3] 7^-;WKv-^>->-^;HE»l7jfe{C*3^ 
Tte, LED^fl-fflWTRWW, TGHMili3«fctm»IW 
(C, -^tl^nR, G, B<DLED&M\Z]5LffT5. %<D 
LED0,SffTO (TR) tCte, ^KMjfcLfctfx^fi 

^ (RD 4«s/^;H;iJSsn, *j|/t*;nc#© 
H«tiHisa-j&*»#&*n*. edcm 

$Pb1 (TG) fctt, ^ir^JSLTct'x^T 1 -^ (Gl) tfi 

asts/^ncttit&sn, ttw^jMcfltoH* 1 

#»Si&*n*. $&. tOLEDCMJW (TB) 
K«. #lC*f«Lfet*x*x-^ (Bl) ^SS^g 
ICMSn. KM«Stt:tolt 1 

a*n*. £n&©3iii0H*©*#fc*£«i:D. 17 
i/-A^mt$n-s„ 
[0234] mrnrnm 1 4 ) 
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[0235] *%mmmzi$^T\*. #8sijh©«abs 

J£ffi» ) — \+-fyt7 SiA— V + )l/.J..^KTL-=.^.tr.B.U>.»- 
#J£0 2 7 

[0 2 3 6] 3 0 0 l(J;-^7^I/t-Vt;l'3> 
tfi-*##T&D> 3 0 0 2 tt#369i©»A*jj5£B 

[0 2 3 7] (£ttffi?8U5) 

[0 2 3 8] #5BW©«AB*8Bl;:ttteK:«*&ffli$ 

i^£¥B*£B£:3lr>TBH-r«. 
[0 2 3 9] £©J:3fc¥3W*:£fiKtt, t'x*** 

>\L=l-^, (^E/t-fJlO & 

[0 2 4 0] 0 2 8 (A) tt*^ffifgT& 0 , *#11 

0 0 1. ffj»Hi#W 1 1 0 0 2, #J*rA*« 1100 
3. #5891<D«A**BB1 1 0 0 4. Bfl^-fy^l 

1 0 0 5, 7>x^-l 1 0 0 6T«Sn5. 

[0 2 4 1 ] 0 2 8 (B) (Jh'x^^^^TabO, 
1 2 0 0 1, *9SQ<0«AS^ttV 1 2 0 0 2, #J*A 
^7g(5 1 2 0 0 3. i^yf 1 2 0 0 4, rtyf'J- 
1 2 0 0 5, 1 2 0 0 6 TBjsK;* tl*. 

[0 2 4 2] 02 8 (C) (i^AW^^Vtfi — ^T* 
0 , *#1 3 0 0 1, *>*yW> 1 3 0 0 2. gfgig& 1 3 , 
0 0 3, S^^fyf 1 3 0 0 4, *%91<Z>ftA£3%£ 
gl 3 0 1 7Tffi}&2nZ>. 

[0 2 4 3] 02 8 (D) \m®Wm («*»») T* 
0 . *#1 400 1, #3gg§©i£A«^8B 14 0 0 
2, 1 4 0 0 3. 82««#1 4 0 0 4, jIttMyfl 
4 0 0 5, 7 >x7" 1 4 0 0 6 

[0 2 4 4] 02 9 (A) ttA— V^-;W3>tfa — 
& 0 . 1 5 0 0 1, m&Xtlffi 1 5 0 0 2, m.7jkU 

15003, h 1 5 o o 4m^tSo *mwz 
mmxti^ 15002, 15003 

[0 2 4 5] 02 9 (B) tt^D^Afcie&bfcfB® 
(fiTF, EBB* £#.50 *fflH4yi'-+-T* 
0 , ##1 6 0 0 1. g^SB 1 6 0 0 2. 7. 1 
6 0 0 3. %mm& 1 6 0 0 4, Jg^X-f 7^1600 

VD (D i g t i a 1 Ve r s a t i 1 e D i s 
c) . CD*4)Bt>, **BJt**B««*y-A-W 

0 0 2^*©B©B^BBBBK:Bfll-r*;:£**T?* 

ft. 

[0 2 4 6] 02 9 (C) ttf^*/5T*D. * 
#1 7 0 0 1. S^gB 1 7 0 0 2, &BBSB 1 7 0 0 3. 



[0 2 4 7] 029 (D) ATV-fTJbO, ## 

1 8 0 0 1. 1 8 0 0 2, 1 8 0 0 3^5: 

fttr. *»wnat*«i 8oo stcxjsrsc&jPT* 

•5. ^BWOT^^WttttK^BBfcb&B^KS 

[0248] *»w©*aa^satc«t*t. ABB 
ft. BBBft. K»BflMfc*5«ktf*»Wfl:*f&51T** 

[0 2 4 9] 
[BBttBBWKB] 

[0 1 ] *£iJ)10ttA£^£B<Z)BttBJ$BT&«. 
[02] ^BHOfcA/I^OBBBjSBT&S. 
[0 3] *B9J©BAA*;i/©«»«j*BT&5. 
20 [0 4] *%i;iia£A&*£B<Z)Blg£j$BT&&. 
[0 5] *£H0ttB£aM&B0&«BBBB<Z>7? 

A<Z>0g&#tJ&0T£5. 

[0 6] *mM<Dmghm*mw<D3bz>mmMm<DVgm 

[0 7] #fg§S©ffiA«^SB©&-SSl*6^lg©ffi»l 
[0 8] *£9!®ttB£^&B0&S&BB£0BB 

30 [09] x&womihnTiimmo&z&mwmomm 

[010] *&iJIJ<Z)ttA&^£B®&«£&JB&®E 
[011] *$BH<OBA£^£B0fe£lftKft?B0B 

[012] *mw<Dm§hm7n : mw<D$>z>mmMm<DM 

[013] *£H0ftA£^BB<Z)&&££JgB®7 

40 H^-r AOI§lB«J«BT»*. 

[014] *56iflCDBAB^BB©fPBieBS*'r 

[015] *5fiMO«AB^SBOff BXeBS*-r 
0T££. 

[0i6] *%w<»mikm*mw<»imxm&iz*? 

[017] ^BWOBAB^BfiaflsSlBBS^-r 
0T&3. 

[018] *58i«oBAB^8BOfP»ieBS^-r 
so 0T&-5. 
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[019] 
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[020] *mw<Dmfkm*§iw<Dmwmr&z. 
[021] m^fz 3 s^yp 

[02 2] #fPj3(D?&iP B «^gM£ffl^rc3ffi5£7 P D 
5? x ? * 5 . 

[02 3] #3B9i©«Ji»SSW£JB^&*«a:/n 

5? x ? ^ (Dmrnffifc 0 T * -5 . 

[0 2 4] *»g§©«ft«jSK«£fl§l>&:7D> 
D>?x^^feJ;rJ'J7^a>?x^^©«EBSflifiK0-e* 
5. 

[02 5] *»M©iKj|*^S«Sffltifc=f-^S 

©1Sffl§flifi!c0T-&'5o 
[02 6] — ;U K v— y>v-VJl/^»JCD^-f 5 > 

[02 7] *5SWO«fta7RS*Sffl^fcy-h^y 

/7 m/t- v ^-^3 > tr i - 37 cD«B§^0 -e* -5 o 



[02 8] ^aWOiSfta^SIBfcffl^&^fcS© 

/Kiir'S.-fe 2. ' _ 

[02 9] *»|ii©iKa3S*S«*ffl^fc«^ttHB© 
[03 0] #3B9i©*ft**g«©«l&»J*0Ta 

1 0 1 

10 1-1 

10 1-1-1 

10 1-1-2 

10 1-1-3 

10 1-1-4 

10 1-2 

10 1-2-1 

10 2 
HISS 

1 0 3 



[0i ] 



<z» ■ 



102 



101-1-2 



103 

MAM 



101 fVft^TfA" 

«Aa*A, 101-1 7*T<7"7W***« 

^ 101-2 WWW 



101-1-1 V-XKrfn* 



101 -w 



COM 101-2- 



101-2-1 



101-1-3 



[84] 



402 



401-1-2 



403 













401 

XaJlA*** 401-1 7*7<7>W**« 



401-1-1 V-AK7<A* 



401-1-4 



COM 401-2- 



401-2-1 



401-1-3 



<ft §32000-347634 (P2000-347634A) 




^^2000-347634 (P2000-347634A) 



(23) 



11 



10 



01 



00 




Vi+2a 



T * **t t tr -4 



1001-1 7tf47>WMM 



/ 1001-2 



1001 













1001-1-1 y-Ah7-fn* 



1001-1-4 



1001-1-2 V-^Xa" 



885S 

6COM 



1001-1-6 



1001-1-3 



1002-1 

n*ma 




^^2000-347634 (P2000-347634A) 



(24) 



Tf 



1«tT«f 



1st 1st 1st 



1* 



1st 



P3.1 U — 



-4 — I- 



EC 



Py.i 



2ndT«f 



!nd 2nd 2nd 

r^ ty «^ iT«Hi 



H — H&- 



±± 



■i=t-» 



(EC 
ft 

1 1 fc. 



*t-r-r 



3rdT«f 



4th T rf 



Tl 3rd 3rd 3rd 

, 33 jf*l 



3rd 



Trtj. T ',;T*l 



4th 



tzr 



azn 



4th 4th 



4th 

• Tt 



-Mr 



VCOMij 



[0 9] 



Vh - - 



VL+3a> 
Vl+IOu/4 



Vl*2 a - - 
Vl+7a/4- 



Vl 



-4- 



-4- 



-+- 



■4- 



-4- 



-4- 



J Tl 1 IrtTrf * 2ndT«f 1 3rd Tsf 1 4th Tsf ■ T< ' 1ttT«f 1 2nd T«f ' 3rd Tsf ' 4th T«P J Ti 1 

h : = -T- 



Tf 



Tf 



[02 0] 




BD01:p>t»fflTFT 8002:rrW^TFT 
K5-f/tHBW» 



8003:rrH»«nrT 



80O4jnJtaflfTFT 



^632000-347634 (P2000-347634A) 




[011] 





1rtT«f m 
1st 1st 1st 1st 


2nd Trf 
2nd 2nd 2nd 


2nd 

J*. 


, 3niTtf . 
3rd 3rd 3rd 3rd 


4th 

4th 4th 4th 4th 




ft? 

IE 


1 — j — H4- 




— 1~1 1 i<6 




— I~l 1 lil 


HI!-!' 


: : ; 

-R-b- 




i i i 
i • i 
t i i 




• • i i 
■ ■I i 
iii ■ 

■ H i i i ■ 


i i ! " ! l£. 


F 


— M-§- 




* rr ! — j-*- 

M-fr 




■ i i 
• i i 

1 j I j ■ 


— ^t-hm 

i — i ~ : : i 






- 






i 








it | D 

VcOMll — r - 

Ivoo-I 


zt 


u 


r — fc^j 4 — 1 »_1 




jVCCM3 





ft 63 2 0 0 0 - 3 4 7 6 3 4 (P2000-347634A) 



(26) 



_ri3?i_i_'3j_ 



CK.SP 
tT4T"7 



Latch . 
Signals 

Vh 
Vl ' 



1001-1-1 V— AK7-f/< 



1001-1-1-1 i/^hUi?X^(Hia 



1001-1-1-2 



1001-1-1-3 ^^@tt2 



1001-1-1-4 D/A*flHa)tt 
(lfOl*7»**fc) 



Hi 



1001-W 

1920x1030 mn 



1001-1-2 V— *F5«f/< 



V 



9" 2405*W*H*«7- 2404 



2408 sta*^fi« 

2406 £E«S5- 




2401 3t» 



2407 



^2410 



2403 jr*****- 



[014] 



,7004 



,7005 



,7001 ,7002 .,7003 



^7006 



✓7007 




(B) nm®<D&& 



7009 ^TOlp 



1 I 



I WOII 



wwaotuamawua 



7012 



45^ 2000-347634 (P2 00 0-347634 A) 



(27) 



7015 




7026 



7031 



7012 




[0 16] 



(A) n 



(B) KtfSftfc 




.7044 




CO 



7057 7053 7054 r 7058 7054 7056 




7083:rtf1*Ag/TFT 



4^082000-347634 {P2000-3 47 634A) 



(28) 



r m T7i 



(b) n+ia&tmm 

4 i 4 4 4 nm&tt^V &**mv>m® 4 4 4 4 4 /Mil 



wmDmuanmuma 



6012 7 ^6013 



CO r-h«ffiffi««B^»ra 



6015 




[018] 

4 i x m£tt^v&*$momm 44444 

P i rn ? 



6016 



6017 




CB) n-chr-HMOJBA 

6027^ 



|P 6029 60M 

. [777ZSJ1 w" 




[02 2] 



12 3] 



2507 

2505 



2509 ftS»*K« 
2508 





2504£fiU**5- 



2503 *-<*H**57- 2502 ** ^^7^7- 



2804 X x 2002 

I >VW^St- \ 2603 ?^Pi/>OW 

2603 



§8 2000-347634 (P2000-347634A) 



(29) 



[-H-1-9-]. 

(A) n-«J*<WEtt 




^§^2000-347634 (P2000-347634A) 



(30) 

IH_2_6_] 



i Tf 


Tf i 




! Tsf-R 


Tof-o 


Tsf-9 










1 

[ 





1 1 


; i 


1 


1 


i i 


1 










i i 








i i 


1 








k r. > 


< O. X B, > 


C R* X 0. X B. X R, > 



[02 7] [02 8] 





(03 



$5^2000-347634 (P2000-347634A) 



(31) 



18001 *f* 



150Q2 K«A*« 




(A) 



(B) 




17001 *ff 





awn 



(D> 



[03 0] 



7*P* 



302 



303 



304 



301-1-2 - 



305 



SHI 



am 



301 WW 

$ £ 



3oi-i 7*7vr*w*;UMfi 
301-2 ttftftte 



» | 301-1-1 V-XKyfA* 



301-1-4 

74W*Mm@» 



COM 301-2- 



301-2-1 



301-1-3 



ft KJ2000-347634 (P2000-347634A) 



(32) 



F*-A(##) 2H088 EA10 EA13 EA14 EA15 EA22 

HA03 HA06 HA08 HA28 JA09 

JA28 MA03 

2H093 NA16 NA53 NA56 ND06 ND20 

NE04 NE06 NF09 NG02 NG20 

5C0O6 AAOl AA22 AC02 AC28 AF83 

BA19 BB16 BC03 BC06 BC12 

BC20 BF34 BF49 EB05 FA56 
GA04 

5C080 AAIO BB05 CC03 DD07 DD30 
EE29 FF12 GG08 JJ02 JJ04 . 

J J 06 KK43 



JP 2000-347634 A5 2005. 6. 16 



[ as pi e $H i6SP5i2E» 

[»fTB] 17^6^ 16 P (2005. 6. 16) 



[ HI # # ] &m 2000-347634 (P2 000- 34 7 6 34 A) 
[4*BHB] ¥^12^12^15 0(2000.12.15) 
[ fflK#*] 4# M 2 000-8 1 3 06 (P2 000-8 13 06) 

[ SfffttT 7 fig] 



G 0 


9 


G 


3/36 










G 0 


2 


F 


1/13 










G 0 


2 


F 


1/133 










G 0 


9 


G 


3/20 










7 I 1 
















G 0 


9 


G 


3/36 










G 0 


2 


F 


1/13 


5 


0 


5 




G 0 


2 


F 


1/133 


5 


7 


5 




G 0 


9 


G 


3/20 


6 


1 


2 


F 


G 0 


9 


G 


3/20 


6 


4 


1 


S 



imtUB] ¥^16^9^17 0(2004.9.17) 
[¥«iiE 1 ] 

iffiiEMmwm&] mm* 

[lESt^I^l 38 BH © 45 # 

[ ^MlE 2 ] 
[MjE#***i4]HlP* 

[ *fjE <75 f*9 S ] 
[HIF!ii<o£E] 
l 1 

ninnm h ? *s *s * * it . ^m&m t i ? - h mmm t . 2ooy-ns^t u 

7 A — )V K -> — v -> -v ;Hjg tt &: ff 2 - t ^ # % t 5 «i S/T^g. 
[ 2 ] 

B^t'»fll h 7 v * » a* » t* e> *t , 

itE»Bh7^^^ ¥ & « £ > m m * m & m ±. ® v % n tz ? - h t&mm t . 

feiiOilSlj:, lffiejB2cP^iWftg« as Stf^iWW7E*<P»gJ:9 bu IB jg 1 <£> 

[ 3 ] 

g^t^^ 1 coSHf h 7 V x ^ a* IS it bin. 

y-X K^^^Stfy - h K7^^fc%2g>j$l»h7^-:^;*^a*ga:fr'btt^ 



(2) JP 2000-347634 A5 2005.6.16 

fcjg i <of- ht&mm t . mib^i of - h &mwk ±. iz m ft h n tz m 1 <of— hmrnz^ 
mutts i e> *m#m&* m 1 <d * ^mi&mm t . m 1 <D*m.vomm t . ^201 

^ £ a ft b ft ^ r- jg ft <b ti t & 9 , 

fei2oy- Mfegygj^ fifg^2^y - h^jjtflg-hic^tt^^fc^2g)y - brnffi^^t 
mm & ^ & ?f m. it m <d m m & v k i& < . mmm 3 co^m Commit > atjfBf^cpy-bm 

g ± £ - t' fl? J$ £ ti X js 9 , 

4 ] 

IB jjf tr » 8$ b 7 >- ^ fl* j£ ft <b ti , 

l, mnajiii<o^»fi»»«^-^tf^»6«»7cjBg)»gEa, iutB^2^^M^^^^^tf^M 

5 ] 

y — ^ K^-f^Stfy - h k 7 -f ^ % 2 g> % h 7 >- V s ^ ^ # ga ft b tt 5 

iEIlg>»Kb7yy^i5'ft, ggl<E>¥-agfrJ§£, iiugB%l<73¥»ft:Ji-fc^Sa: ft <b*t 

fci i ay- hfeifj;, ml ga % 1 <r>y— v &mm ±izwtft e> ixtcm 1 <o ^ • — b « « & i* 



si 2 coy- b nmzm l. 




tu IE g 1.0*iftili, 












sr/fiEi 2 ©y- us 


t a ft b ft v r* Wc ft ft T is <0 , 




tzm 2 <Df- hatit, 


m mm 2 cd ■? - hmmm±\zmf htit^m 3 <of- hts^t 















^j: — SBS ft oTffi ft bftTfet), 



[ ft * JS 6 ] 

a jit jg IK h 7 V X ? IS tt h 3x > 

Z_rLnik v ~> - f >■ ~> ^ ^ mwi % n 0 r fc friftttjr-rsftEftg^isa. 

[IS^JS 7 ] 

Mii:jg h 7 V ^^^lt ^.ti, 



(3) JP 2000-347634 A5 2005.6.16 

turn? - bte»m±\z&» btiitr - i-mm** mm±m_«EMM^ r * * 



g gg 1 IP ^ (A , fl IB y - h tt 11 £ M ft b ft ^ ~C IS tt ft T j3 9 > 
fijj IB ¥ at ft 1 ^ a aa»^!J ■>!) a^BTfetl. 

7 4 - iv K - g ^ ->• -v SH £ ft o w <b fr^m^-fS^ilSi^Igg, 
8 ] 

BjJIjcjg i gLjjgJI h 7 > v> ^ fl> 18: tt ft , 

y - * K 7 >f ^< & y - b K 7 >f jg 2 p i» BE h 7 v ;* * a* » >* e> fr\ 
IWE»lg)»Bh9v^^»tt> iiro^f^j^ Bu-fEfglco^ij|ft:)f_hicsmkft 

@ £ a ft ^ ft ^ -c is: (t b ft t jo <o\ 

flu IB IS 2 co n if h z ^ 2 * £ S* ; ^2eo^j^l$:)lj:, tfrfS^2(Q^aj[ft:B±ir^:ttbjx 

L_> fufBjg 2 <P ¥ » ft: JB tt . g 2 CD g; * ^ fife g % £ , IE 3 co ^ M fii %i IsS £ , ^4fflT 

mm & G tt ^ W 4ft jc » CD » a £ P t> iS < , lltrE%3<P^»64ft«lft«:, iff? IB B 2 co y - h m 

its -h tw - ft: K flg fife gft T jo 9 , 

Bufg^l(Q^^ft:Ji^fugB^2^^a|^:Jl(j:, as S 'I' D y a V « fc 9 » 

I tt # * 9 ] 

ffif C ¥ » ft: ■ > f t^/HSsHB«j:, jHO^Mfei^i:, I 2 ^ ^ t 

%0 7i.m<Dmig a n , MfBfjjicp^j&^ijB^te, tra ?b y - h « ^ £ a ft b ft ^ is 

1)tl IB ¥ » ft: « » 8f B §^^->y^8fl.>), 

K ^ - ^ -y A- ** » 3: ?f 3 £ t#jj:t5a a B B t^gE. 
1 0 ] 

BdE»i(Di»Bih9>"^^»tt. is 1 co ^ gi & n £ , tmi&m.i v> i tmftm±iz.iBtv tin 
fci i ^y - hfe » be j; . us t b n 1 o y - nft»B*±K:»:tffrftfcjBi<py- Hist; 

Bilfsmico^^ft^Btt, jjjicp^-y^/t^fifeijfi^j:, ^lco^jjaE^m^j:, |g 2 co M 

R t>' bu IB 2 coy- h tt g a ft g> & ^ -C » t* <b ft T jo 0 , 

Bjjjg%2 0fgh7y^^ j'ft, jB2<P¥»ft:JBa:» fl5ISM2co^g|ft:Jl_h(csSit^tl 

fcf 2oy- na » at j: , iiiB^2oy- hmmm±\cw:rt bfrt z m 3 <d7- hnm*& 

Buf5jjf2CQ^aift:Jii:t, jB2g>7^^HBJ$fH«fc» f3Q^^!fe«j:, jg 4 cp 
Mfeffl^^gr^L, tfrffig 3 (O^M^ffi^a^tp^M^TC ?Sf cogger mm&4<D^ffi,m 
ffi«^^tf^tt'»7c5|{g?iiaEJ:Q'biS.<\ BfJfBm3co^^^ffl^(j:, ftifiejB3<Py — frtt 



(4) 



JP 2000-347634 A5 2005.6.16 



[ ft * JS 1 1 ] 

OC B^e — KT'^^tr^v^ 

- /t- K ^ - ^ -> ^ BE ») ft ? r. !;1#f ^ t5i B B B «^it. 
[ » * * 1 2 ] 

H S £ 1 b z ^ ^ * £ ^ E 12 £ tk - 



l ii 




i 4to m « £ £ * L 


. WES 


r r~r- /ra »="■ •» * \ ' ' '-^ ' ^ 


#J 5t ^ O 


» * f* . mJfB^2cD^S5E^f 


I « ^ -a tp ^ * 


5n m <o U 


tSinfi<, BtrlEiB 1 



M 4ft ffi |* ffi IB g - h tt IS £ g ft b ft ^ ~C §9: *i T 9 , 
O C B ^ - Ft-jil'fti/', 

[ If 1 3 ] 

Pf^t'^ 1 <Q » Bt > ^ * 9 ttWtrt 

y — * F 7 4 '<RTf V — h K 2 ^< tc^ 2 co 1- 2 v 2 2 f ^59: tt <b jx > 

m t m ft s> ft v -c ia b jx t 9 a 

fcj2co.y- Hft » Mt j: > BftlE g 2 «o y — h^^fll±tc^:tt^nfc^2(D>y - Fgj^^ 

l, mtz'm 2 <d *mwm n . m 2 <d <?■ ^ * /umi$,m)& t ^ m 3 (D^nrnm^. t a gg 4 <o ^ 

ftftgS^tl, HtlfB^3(D7Fji3E^l^B^c^-atf^F^Efe5£^co^gli:> flit §B % 4 (Q^mm 

mmfr^tf ^t&®> 7v m v < . 3 <D^mmmmi*. mmm 2 <d y - h 1 

ifB% 1 h 7 y-^^ aft §e y — ^_K_2_^L Rj£MJL£j=JiJi7_dl£ijjJl_z & 

7 ^ - fv K - T v v- 1 A- IE ift £ ff 2 £ * £4$m<b-r£?& B B B ai7r:jgBo 
[ IS * if l 4 ] 
jj^jcjgjj h 7 *s i> * ? frmtt hiv. 

b jx T fe *9 a 

OC B^& — KT'^^arffV^ 

15] 



(5) 



JP 2000-347634 A5 2005.6.16 



y — * K^^Stfy - I- b* 7 s( '<{Z%S 2 <DBm h 9 > iS * ? & ® V b tl . 

m mm 1 <o n m t 2 ^ 2 * * a - f& i<n*%n*N t * muw, 1 n^mw-m ± ^ » bti 
fen 1 oy- hitg^ ira be as 1 <o y - h^^ii±t^^:tt^jxfes 1 oy- lmm 





1 1 Kif ^i«t, m 1 (D^mwrnm t . m 2 ©^*t 




©^««b*«*s*tf^*fi»7c*<0»«tt, fit! 1E IB 2 o^Mii 






Xl*lKrfE*203y- Mi 




UtimfS 2 <DWm b 7 ^ i? 


x^tt, ^2(O^^^Jii:, iute^2<D^^^®±(-3S:itb^ 


±m 2 (D - b mmm t , 


mi is ^ 2 ^ y — bm.B.m±.\zWi.rtbtLtL'm3(D>f- bmm&m 















jtufBjgiroiiMjjh^v-v^?, iiisy-^ K7>f ^, R t>* ifi la y - b K 7 ^ ^ - £ 

O C B ^ - K-Ct^ jrff V\ 
[ M * * 1 6 ] 

wm\zmm b 7 ^ i? * ? frwtrt bti . 
is ¥ m <& 1 5 ifeasg-^iJ^y^vBi-efe/j, 

OCB^e — K ~C ^ ^ Sr ?t 

1 7 ] 

BiifCijgflg b 7 ^ £ * 2. ^ ^ II b. tk i 

ft 7c * <o « ae a , ntr«jB2<p^tti»«tta*^tf^wft5c*<paflfcJ:9fcffi<. utr fa is 1 g> 
m % ffi & , fflis -y - h m @ £ a & g> & ^ r- & it ax t 9\ 

ft? IB ¥ & ft: Jj (3 , ggl^yyMygffe!), 
Ct*#* 1 8 ] 

mmjzm 1 <pmm b ? <bn* 

y — ^ K7-f ^Atfy - b K7^^fcfg2<Pg»flgb7Vv ? :*?asE3:tt5>;h,, 

tzm 1 <d 7 - b mmm t . itei 1 nfeiK±t;aStfbixfci 1 oy - Ma^t 

jj: Sft e> ft ^ T 88: tt h i% X fe 9 , 

B(HBiB2g>»Blh9V^^^M:> fg2cP^jStt:Ji,k, flftajB2<P¥*tt:»±te|g:ttg>:h, 
fcS2oy- btt » B£ > fift fa jg 2 (P y - Mfe^:BI±icaS:ttg 3 jX7 l t%2cDy- Hi^t 
L > «HB»2g)^gK^Jitt < jg2(Q^-Y-»^?gBfeffl«j:. m 3 cDTfl&Vom® b . fR 4 IP y 

ffi^d*-^tf^^$a7&i%g>g|gJ: l 9'bi£<, m?fS^3«7)^M^tl^tA, mffS^2(py-ha 

§ysjLl-^-S-^Ji-ZJ^iiZ-£-a ttfisy — ? k?^^, r t>* m fa y - b r 7 ^ & m — as 



(6) 



JP 2000-347634 A5 2005.6.16 



PC B^e — Kt-i^^tTV\ 

7 ± - F->-»y->t^iE ElQjOQn B 1 £ -f 5 1 fl j 1 1 s , 
[ m * « i g ] 

iB jjg tc » )]g h7>^^^^^(tbti, 

fit IB ¥- ^ & 1 tj , » fl gt * V > v g > g g P - 
PC B ^ — Kjg^-^±Jlil-i 

■ 7 -r - k - >r >- is ± ± m m &• ft 2 - t frMJ&k t5$B B Bi^i§. 

[«*«20] 

jg i oy- h&mmt N re » 1 o y - n6»BS±t;:»tt£>jxfcjB 1 ay- nistf 
i2g>y- mi^wi- 

mffi&bzmi-. mmrn 1 (D^m&m&&^&^i&®5T.m<nM!g.te. aft re fi 2 n^mmm. 

mfr^tr^mvoTLmvmm x r> h&< . mMMJ^^MMMMH^ mum 1 <d f - v mm 

r zf m mm 2 & v - b mm b m & tb & -e wt n b iv x & <o . 
jfe^2g)»eb7^^x^ij:, m 2 <o^m»m t . atr re » 2 <d ^mi^m yi 
gj 2 <o -y — LiMi-i WEiB2-oy- h^^m±ic^:(tg>nfc^3(Dy-h@@§r^- 

l, m?iE^2o^^^)i(j:, m_2ff^±j*_jukMMMM±^ w, <p^m.mm.mb . |4«j 

jjftl5jglQ^^ftJi£MrejSj20¥^frJite> ife * g * y ->!1 
PC B^e — K-Cit^-grffW 

[ If 2 1 ] 

/jylli H:led jrffl^tfe'), 
2 2 ] 

iS^^i^h7>^^^^^ttbtt, 

HtlS»lilb7>-^^^(L ^iftl j:, flHflB^3|tflgJB±tcgHte»ixfcy"-Hfe»Bli:> 
BtllEy'-Hife^gf±^^:t-t^jxfc7 > '-HHl% ; frL, aft IB a£ Jj 1 a , 7 v -r*/t'?gritffltt 

b . m 1 co^w<mmm b , m 2 <nsfi&Mmt& b * # l . mmm 1 a 

®)7tm <pm&it , iwia»2<o^««>ffi«i8^tf^»fi»7c3ft«Piiaj:t)'b<s;<. aft §b as 1 0 



(7) 



JP 2000-347634 A5 2005. 6. 16 



[W 2 3 ] 

v — x h* ? 4 '<RW— h K z ^ y< £ g 2 2 8 B b 2 ^ 2 g B g | jjl - 



/_ X v 1 HC f|S^ /J?c <_ s n 'J PL pn» A / I HH-i 'l^ ht-c -i— H-*- » *i ^ />_ >>w a. ✓ I ^ 


2©^ 






- h « 


ffi 4: ff 'fc "C KM* & ix T *3 t> , 


6 *x 


fg 2 <£> ^ - hSfe^l^i:. *& IE * 2 © y - h*fe»K±^W:»te>H^:«2ro^ - H 




L , HufBgl2CD¥3ltt:Jlf;i^ i 2 ^ ^;vf « t , W, 3 (D^mmmm b . m 


4 W ^ 






-n 



flEil<Dilf7y> ! ^j', tit; ?S y - ^ Kzl^L RaiilSy - h K7-f^tt^-§ 
*5 ± - ft: £ J5j£ £ jx f' 38 t> , 

/lyj_7i H;LEDlfflV'Tfe'), 

■74— >v Y is — is is ^ jv wiWi * ft o r 4: IrtiFHi 4 tSiSfBS^Si. 
2 4 ] 

fill 15 ¥ g| ft Jl (3 , 7^*/HgjafH«4:» jg 1 <D ^ M ^ flUfc b , j 2 (D^MHtl 

^)5£^^ieJ^J:9fe<S:<. fufB^l<D^^ifeiM^(A, jfij 15 ^ - h m 4: S ft ib & ^ T» R lt 
k 3x T 9 , 

7 w - ^ h' •> — <!r > is * frmWti: ft 5 w 4: frft«4:i-5ttflat**3g«. 
[«*|25] 
H? jji id £ 1 (£> j% B$ h g ^v^^^iatt'gjiv 

y — ;* K 7 -f '< Ik XI f — Y K_7_^ /Mc^2iQ3llih7Vv ? ^^^^it^tix 

tern i ay- haag j: 5 mmm 1 oy- nfe«:Bi±K:ttme>ixfcg 1 o y - hsri; 
mjfB^ico^^^^^, m i <d ^ * * /^ m i& mm t . m 1 (p^mmmm t , m 2 <p^m 

b £r ^ I , Bfrl5ajl^^M^M^a s ^tf^Mfe7tjSj<S>jg,g!d:. ffitZWi 2 (D^WLmm 

,RtEfflf5%2<P>y- Ml t i ^ ^ V' t g It b H t fe D , 

MBiB2iO»g|h7^^^^lj:> M2<D^^^Jljr, fiiliSjg2cD^ajft:Ji_fc:t3|S:ttib*X 
f:j2ipy - hilfe 31 fljj 4: , BtI§5B2coy - Hffe&IH±tc3g:tt£>jxfc.aj3g?y — Hl!:li 
L, ffifEjg2<73¥gftJitj:. gS2<P^^^>^71£j$ffl&4:, ^3CTa»gi|Jr, jg 4 <P ?F 

« ± k - \c m f& g jx x is <o , 

b* is- > is T ^mm&ft ? r 4j Sr#«4:i-5jga«^»«. 

[ it * m 2 6 ] 
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mmmrn b y > a * ? it , *mtem t , r - hmttmk . 2ooy-ngj:ti: ' 

^2i2j H: L E D jr ffl T 9 , 

[«*iS 2 7] 

lIMf h 9 v ^ ^ ^ Bt tt ix s 

itty- n&»Bt±^ia:ttfeixfcy — hm^^^b, atifs^^fr^^. ^^^^^^m^ 

4£» 55 jif j@ g (d: , af?IEM2(D^FM^IM^^ s -^tf^Mfe5c^(Oj§gJ: t 9^IS;<, ffr E l <o 
Tffij , jjgy- h a ffi £ a ft b ft ^ T- gg (t £ T 9 . 

j? IE ¥ *f Jl , >Sfl»^y VilavKfibO, 
y ? 7 ^ HcLED^lV'tfe>), 

7 4 - >v f is — & ^ is v /^mm & ft 0 r £ ^r1#ltj:-r^%f B ^^ilgo 
[ IS * « 2 8 ] 
B ^ t3i l c»K hy^-^^^^Kttbjx, 

fc SB 1 <P y - b i» » Bt i: > ffl IB jB 1 oy- hfeSllll^li-^lifei 1 coy - ns^w 
jj b M ft b ft ^ T- IS [t b ti r 9 a 

fci2cy- n&'» B i: . aa ib » 2 <o y - i»tt»iB_hK:aan-b*ifcSB2<py — htifej: 

jlj:— gBBftoTs5:t-tbfrLT:fe9. 

ircg»io*ii*flgJii:iffliEjB2g>¥i»tt»tt» g^gjjj; ->y =» ^ g a? 9 . 

£2±Zi b L E D jr ffl ^ T 9 ■, 

[ I f * 2 9 ] 

jjjjJL^JIJI h ^y-^^^^^lt^ix, 

flUfBy - hjjfe^flf±t^^:ttbti-fc2ocoy - ni^fi, 

ffiE^i^Mtt, f ^lco^FM^ffl^j:, ^2co^i^ifeim«j:^» 

tojtmnmm*. 9 t> <S < , fjf) fE fg 1 <o ^ W Ifc ffi « . fflUE # - K « i: a ft b ft "P » t* 
b ft T 9 , 

in is ± m » 1 g * , » a 1 * y -> y 5 > g -c & 9 , 

'< y V 2 d. M:LEDI:fflt'tfe!),' 

7 j - n, k -> - > v - -r /u ggth £ g 2 £ * * aa » £ £ & » * g S i 1 ■ 

[ f» * Jg 3 0 ] 

y-* K^-r^&tfy-F K7-f^t^2oiSF7 v-^^jy^^itb^, 
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tew, i w - v mmm t , m « % 1 <p y - h » « ± ^ » ^ n fc g 1 <p y - h a « & 



m^_^M^MM^MJlMS^ V > M IB Jg 1 (O^^feffl^ii:, itu IB |g 1 (O^ - H« 

r t>* Btr § b m 2 © <y ' — b mm t m ft b x* w: v b r & v s 

fc 1 2 g> y - H6 » Bt j: » Su IB il 2 <D y - b-ife»g^K:Kttlo:h,fcjB3<P'y-httgfr» 

l, mmm 2 (d ^mw-m » , ^20^-^^^^^^^^, ^3^^^^^^^. fg 4 © ^ 
mr is J| i<D^fl$h7v^^^, lifffEy — *K7^/*> & fit ie y - h k 7 >a — a 

g ± 1C - ft j= 7% fife a jX T &> <0 a 

y 7 ^ H:LEDlrfflV'Tfe9, 
7 j — b° is — > is V /^ mWi % ft ? r j: j; t ^ » B l S ^ g i. 

[■*«3 11 

i§? ^ [cjg 81 h z ^ * gjjjljtij; ^ 3x s 

MlB^Ifh^v-^^^tj:, ^ *jt ft Jg £ , y-hfetit, 2o(py-httJl£^L, 
PC B^e — K ~C ^ jfi £• ?f W 

[ if 3 2 ] 

W »lg b 7 ^ ;* » as 88: bji^ 

iWEyigh^y^^ ^B, ¥ *l ft Jg , ati IB ¥ g|Jg M ± id IS i t <b *i y ~ bilfe » BE , 

mitm (pm&i-i . 2 <D7Fmmmmfr^&^i&m7im<n-mig£ s ^ <a < 2 m&m 1 g> 

PC B ^ — K ~C ^ ^ £: ff W 
^■^7^ FCLED^fflV'Tfe!), 

7 ^ - /u K -- y > -r gg 1!) £ ff ? r ^^%j:t^iai^lg. 
[ If * 31 3 3 ] 

y - * K^^^Rtfy- h b° 7 4 ^i-'m 2 <D»jm h 7 >■ v * ? tfwtn bti. 
mmm 1 cowm b 7 > * ? 1* , m 1 <d ^mwm b . mum 1 <d *m-#m ±.\z&v <oti 

1 oy- 



u . mfiEMiw^^^Si*. m 1 w v *;ummmt$ t . m 1 <D*nmm® b , % 


2 






ffi«as*tf*tt*95c*©»a:«fc "9 t (S < , mum 1 © ^ *>E % fH « 12 . MfBIg 1 © y 






mmm 2 <Dmm b 7 > v * ? a . w, 2. <D*m>fcm b , mmm 2 <o *m&m ±icwt 






tzm 2 <d?- bmmm b , mmm 2 <d v - b mmim ± \z v ^ n 2 <d ? - bm 


til 






4 




mmmmbz^i.. me* 3 tr**t*B7c* mu^^n-^nm 


•U*a**tf5p#fi»5c*©»fleJ:0fcfi<, SufE^3(D^M^ffl«f4. if! IE fg 2 <7) y 




h s 



ffl wb is 1 <p g g§ b z ^ 2 ^ £ s iiiay-^ k?^>^ r xf ffl E y r h K z d! S !1 z: 
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O C B ^ — Fti/Tj:tTl\ 

'< 7 9 7 4 hCLED^flV^Tjo^ 

[ fit * « 3 4 ] 

iii m \z m m t 2 > 2 * 9 *Ljj a & n . 
^7c^^jtgj;^^fe<, ffl ta m,i<r>^mvQmm it. mm? ~ h mm t m& h K^^xntf 

h ft X jo <9 , 

Q C B ^ — K "C ^ ^ Sr V^, 

3 5 ] 

mm\z?ts 1 <onm h 7 > * ? & hti. 

m & ^ & ^ mm it m (D m & x v t> i& < . mmm 1 <o^m,mmma, mmm 1 <w - h mm 
Rzfmm^2(D^- h m m t a & h ft ^ x m n h ti x re g , 

Btj|B^2CD»glh^>-v p ^^^, I2^^i^l^ ffirfB3B2<P¥*ttJlJi^Rttk*i 

mmm 1 <pwm h 7 > 7 ? ^ mm y — * v 7 ^ , R^mmy - v f 7 ^ '<it.m-m 

OC B-^e — FXMTF&ft^s 

'< 7 ? 7 4 KCLEDiSrfflV^tfet), 

^ vf — ;i/ Kv^ - ^ V ^ >^ IE ift £ 9 rj:Sr*l$»£i"5igiil^^3ggo 
[W*S3 6 ] 















OC B ^ — K T* * * £ t? s 










3 7 ] 












Su f E « fll 7 >" v> * * ti , * # S 


t » 




Su IE y - Mft*R±tt:lS:»*e>;ixfc$'- 


H « 


IS £ * L , iiu IS ^ 31 ffc H ti , ^-V^/^JJjcSH* 


i: , $ 1 © y^WLm^m. t . %2<D^M 


4^ IP 











at? ie ^ Ml & 6 ta , ^if ->y 3 v-Bt tfe;, 
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[ HI* *3 8. ] 

m m \z m i <d »m h y *s j? * * & n ft ti * 

ME»ioiiiih7>^^»tt, s% 1 o ^ % & n ^ , mum i <D*m»m±\zvtft bin 
ttm i <d'#— h %&mm k , mmm i (d ? - h %&mm ±.izm ft h titim 1 <s> >y - hmm&^ 

a £ a & 5> & x* k tt g> *t x & 9 \ 

tzm 2 <d y - ymmm k . mmm 2 <d^- hmmmt^wtv btitzm 2 <d?~ hmm*^ 

b > itufBjij2(0^^frJite, »2<P^-r*/U7Bja««a:, fg3(?)^M^fii^c*:, 4 (D 

«fiaii(P»Bh7y^^», fltEy-^ K7^^, &t>wiay - h K7^^ttia-g 

Q C B ^ — Kt$^^ffV\ 

y 2 y 4 M:L£D^fflPtfe^ 

39] 

h 9 ^ * » # « it *> ^ 
air ta ^ » » , ^-•v^/w^^m^^, m \ (o^nmm^Lk , m 2 <D^mmmi& k &m 

g> jx T 9 , 

iffi K ¥ /■ , ^f B f 4f y y y n y gtfo ^ 
O C B ^ — K -e ^ ^ Sr v^, 
/< y ? y 4 hCLED^ffl^Tfe^ 

[ 1 1 * m 4 o ] 

gLjjjcj§_j <d mm h y > v * * & & t> ti . 

Itu fg III 1 <^ % fflj h 7 > ^ * ^ , jg 1 <£> ^ gfL Jl , fflBagl(Q^8K»«±^8g!tte>tt 



jB 2 © y — h S *i £ * L , 








%ffl«t$r*U, iu fElf? 1 








StfilliEl2©^- HI 


t a: * fc rt h ix x *5 1> , 


SfJlESS2©?*J^f-7>'v ? 




3? 2 © y - Mfe ft IK £ . 


#J IE IS 2 © y - h»*«JbfcRttP>ixifc$S30>** - bffill^^ 


l , mmm 2 (D ^mfcrn it 


» »2©f- + *^«fifc««t, IB 3-0^«*«« i: , ^4©?p 
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ME»l<o»B>,7> ^ JjjJ 5 y ~ * K 7 >f ^ , R t* fff IB ^ - h K 9 >f ^ I* Eg - g 

mmm i (D^mfcm tmmw> 2 (D^mfcmte, Ui&ntf v ^ v >mxto v , 

PC B^e — K "C^^ £ ff W 
4 1 ] 

y 9 7 4 ht:$(^LED^ I^LEDh f(D L E D ^rffl 
[ ft * * 4 2 ] 

ffliay-hiife»Bt±^»tffe<xfcy-h««S:^rL, m ie ¥ » a . ±j^JkMA^M 
t , m i (o^nm^^L t , m 2 (D^m^mm t £ ^ u , OTisfgi<p^«»ffl«rt s ^tf3FW 

7c ^ » g , BufB^20^^^ffl^^^tf^M^)5Em^'SSJ: > 9^ffi<, BIT IS % l <P 

^ »e ^> « ^ , m m ^ - h mm t & ft b K x* m ft b ft x & v , 

/<y^7>f H:^g)LEDh j(D L E D {: v f L E D ^ffi^t 
[ f f * * 4 3 ] 

mm\z.Wh 1 co eg b 2 ^ * * a* » ft , 

y — * K 7 ^ 115 y " h K 7 >f ^ S 2 <P jig h ^ y ^ ^ » ^ R b ft , 





t 






IB 




®«^^tf^FI$ft5t^OieSJ:^{£<, m IS jg l <£> ^ M • iH *8 J* * SufSS 


l 


(D *f — b HI 




± 


k r it e> ft 


tzm 2 y — ht&mm t . wiB»2^y — bi6iftiiis±KK»bftfc-jB2<oy 




h mm 




% fg 4 CD^ 


Mfefg^i^^L, WIB*3(O^W*«*d5^tp^Jtt«l7c*oj»«fi, SufS 




4 CO ^ £6 4£> 




2 <D — h fi£ 



y 2 =7 4 H:iOLED j:, jPLEDt, f O L E D jrffl V t ^ , 



[|f jfcJg 4 4] 

jFjgj^jgjgl h 7 v ^ ^ IS: 't ^ ix , 
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tl X & «9 



$ =7 4 M:g^LED ^ It O L E D ^ , f(QL ED j:ffl^tfe 0 , 



[ IS * 21 4 5 ] 

mmjzm 1 oo^fli h 9 > * * a* « ** ft> 

y — ^ K^^^S^y - b K 7 ^ ^ 2 o j i h 7 y ^ ^ ^ ^ ^ tf ^ ti ^ 



^ 1 ^ V I* J|<C 0^ C_ 

* 2 0 y - hil^tt, 
ah ib sg 1 © ¥ m # m f4 , 


HU pu j?r» -*- ^ 1 im— 1 uzrz _i— i>— jiA. «y h ^ w ~ ^ ' ■ »-i=w '-"^ ^ 














iES2©flh7y^x^li v 3?2tf)^>IH£jlt, flute fg-2 © ¥■ ai S Jb (' 19 it b 




«lf SB » 2 <E> y — M&»il±fcRWfenfcJB3^y — MS^t 


L , flufe^2W¥*^S(4 










* J: 9 t ® < . fltrE»3^^jffi««*tt. iu IB g? 3 </> ^ - h S 



ft? IB gj 1 <p m m b z ^ ^ * 2 - Wisy-^ K7^r^, & g gji la y - b b z ^ ^ !3 05 r 1 

y ^ 7 >T M£giE<PLEDfc, i^LED j:, f E D t fe !? , 

ltf?fB#<£>LED£, itjfB^<Z)LED^, flu IB W <7> L E D UK #C jg fl* jh 5 ^ £ £ 3# » ~T 
£ gg fit ^ S£ ft s 

[»*«46] ! 

jjjjjj^jjjig b 7 * * a* as t-t g> n > 

ffl | b ¥ g fig i [3 a &&k# v v v * 

y ? 7 4 Ft:$0LED j:, g(QlED^ f L E D ^ffl V^T jo ^ 
[|f*«4 7] 

jfj IB ¥ 3MC ft: IB , jfeagaKJ^JJVW-Cfet), 

/< y ? y 4 h\z^(OLEDt, HO L ED jr ^ f O L E D ^ ffl t ^ 
iE»OLED lySiOLED^ Siiia t (Q L E D ^ )|gft ^ ff f S I S:«F»i: t 

l»*«48i : 

y — x K 7 ^ ^ R 1/ y - b K7>f ^t:l2Q»Bh7^y^ ^^Rtf.^ft, 
ffiE»l<Q»Kb7>^^ jg 1 <D ^ 9H£ 6 £ , ffiSB»lP¥aFft«-bfcRttbft 

fc%ig?y- h ^ ^ an ^ , mr ie m 1 y — hmmm±\^&rt btitzm 1 cd^ - hmm%# 
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m t a a h a v ' gJg g T g S - 

itjfB^i^^^frii^itjfB^2o^^^Bf^, a^g^y^u^yiiTfc^, 

^ y ^ 7 >f hH$g)LEDi: N »<OLED^ f O L E D jrffl t ^ 
MEj(DLED^ ffHB»<PLEDjr, fitj fB # <D L E DflSHgft^ffj-S r. <*: fr jf % £ i~ 

5 % ft ^ ^ g| g o 

[ Ml * * 4 9 ] 

is l g if h g ^ g£ ^ ^ as r ^ jx , 
g> fi x , 

mi i b ^ a? ft » re , a ft i g y v v =» v g g fe s - 

y ^ 7 >f h^a^^LEDfc, L E D ^ WOLEDSrfflV^Tfe'g, 

jtjfB#^LED^, fufB^COLED^, fflfa#<PLEDaSffift;affi-3::££4$»fc-r 

[ W * * 5 0 ] 

B ^1 ^ ^ 1 Q^BI h 7 * * a* «: t* k Jx , 

y-^.K7^^£t/y-f K7^>*Mcf^<P&IKh7^S***a*KttE>3x> 







— r to /x 


mmm i (D^mfcmte, 




\ ffi 2 <D ^ ffl, 


m^^Lh L . air IB * 1 


en ^ m ^ & ^ & ^ m ^ 7z m go *m & & . tu ib 3? 


2 (D^wmm 






at/strffi»2o^ — Mi 






iff f B £t 2 <D S 81 h 7 > is 


* * ft , ^ 2 (7)^?»I ^ , StjfB^2<7)^^frS 


± \z R 6 Jx 


it m 2 <d v - h ite ^ m ^ , 


mmm 2 <d y - h m m m ± ^ k # & n fc & 3 0 y 


- h 






i: , ft 4 (7) ^ 










^J:^t>i&<. iitrlEgS3<E>;F*E4&ffi#cJ*, l!u IB 





MEglPilih?^^^^. Mgyr^ K7^/<. RXfUM&y - I V 9 4 '<h&l — 3s 
M ± \c - m £ titfe *) . 

y 2. 2 ^ H^OLEDl:, jOLED j;, f (D L E D ^ffl ft 9 , 
if?fB#^LED^, tHEl'P L E D ^ v <D L R D MIX & ft -t Z> t & ®. t ~T 

[ M * J£ 5 1 ] 
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1 ii id m AS b Z \L 2 * 2. ^ & tl s 
PC B^e - KTg^Srfirv\ 



5 WL ft ^ ^ $ 



[ IS * 31 5 2 ] 



HU BG v — r K -L bX 

fc . JB 1 ^o^FM^m^ t 


0 4UuV — r 


TUii O- ^ ^ RU PL -r ^ 1^ 

m^t^^U, ffi 15 Iff 1 


/a i^- v j nr -r yi^ w iiR 


mytm (omsLvt > me* 


2 (7) ^ « 




± 5"t> t& < x HtFfBSfl 1 © 



^Mis^f^ atr ib y - h a g i & & v : g b d: ^ ii x £ g - 

ocb^ - Kjrg|Ji£jTj/V s 

M:$^)LEDh H^O L E D jr x f O L E D ^B^T 

[ IS * « 5 3 ] 

mmjzjg 1 <£> ^ 8fl h 7 ^ * * a* SMt jx , 

y — ^ K7^^Rtfy - b K^^^^(c^2<^yaih^v> ;; ^^^i5:^^tt, 

m t m k b K m ft b ti x is v , 

mmm 2 <pmm b ? ^ V * ? m 2 o^mfcm t , mmm 2 (p^m&m ±^mft ±>n 
tzm 2 (D - v mmm t , mmm 2 <d y - h mmm±^&rt ^ tht^m 2 <d ? - b mm&^ 

± - ^ (^ff^ ^ ti t Q a 

'< y 2. Z ^ FCi^LED^ 3t <£> L E D £ , f (D L E D t ^ 

ffiEjOLEDh fflE»<PLEDj; % Mluf O L E D ^lii^^ff t ^) r ^ t 

[ « * « 5 4 ] 

i m \z g ii h 7^^^»^Ritbti, 

atr e ^ a> a ^ ^ ^^^wu^^^^jr-, jgi(D^M^iji*^<b, m 2 g^MMMM t 

OCB^e — Kt^/T^ff</\ 

'< Z t Z ^ Mca*<PLEDfc, j(Q L E D i: x f (DLED^fflPTjo^ 

^ a$ ft ^ ^ g o 
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[ If** 5 5 ] 

mm £jg i o & ins h 2 \l 2 * 2. OLg *=> *k - 

y - 7, b' y 4 ^ & U' -y - h K9W^tcjB20»Blh9>^^»^tg;tfg>iXx 



^7 i ^ v r jpc ^ <- 
2 CO ^ — b tt® £r W L 


\ h'J 6L ^ J- v — r jrs ^ ^ bx if ^ ^ n ^ -l ^ v 


















^ <t o t> i& < . mmm i n^myommiz. w e jb 1 


<oy — h mm 


X ml IS f§ 2 co y — > m 


% i s ft <b ft ^ -e a ft <b *i r a t> , 




rnw^w, 2 co s gi h ^ y 




± IC K It f> *L 


fc 2 (7) h ftftK 


, mmm 2 id y — h mmm±icfs:rt b ritz & 3 (D ? 


- Fti^t 






t . AS 4 <z> yp 










3 (d f — b m. 



/j_y_A-Z_d! Mr^CQLED^, j(DLED^ WcOLED^ffll^T&t?; 
itufS^cQLED^, ItjfEi^L ED j: , tufEf O L E D ^ I /j: ^> f 5 ^ ^ t 
5 % bb X ^ H B o 
[ IS * 31 5 6 ] 

at? a ^ *g ft: g g N a B s B i^y^My§Tfe^ 

y ^ 7 >f hfcgEOLEPj:, |j CO L E D £ , f(DLED^^^Tfe^ 
flflta^CQLED^, jtjIB^^LED^, mJfBWOLED^HlK^^ffi-^r:^^4#mcb-f 



[ ft * 31 5 7 ] 

Hi ^ % g h 2 ^ 2 2 f ^ ^ a £ £ > 

atrBay-n&»«±^8a:ttg>ixfcy-K«»^rL, w la ¥ an* jb ft , ^^/^jawac 
Btr is ^ m » 1 b , feftg^y vijj 5 > jb tfc^ 

O C B — K-C^^^rfTV^ 
[»*«58] 

y — * k 7 ^ s t; y - h k 7 >f ^ c i 2 y s h 7 > ^ ^ ^ ^ ^ tt b n , 





H'J PLj JT? J- S J n«LJ 1^ -1— l 1 - HA 1; ' *i v /v_ ^rv - ^ s 

, mot 


, ^ 2 co 






2 






co — b « 
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M k M b ft X* n% b ti X v) a 

mmm 2 (omm h ? > V * ? & , m 2 <d ^mfom k . mmm 2 <d ^mwm b n 

tcWi 2 <D ? - YJ&WtWib. mUW> 2 (D ? - Hfeifll±(^(nnf:% 2 Mi^rt 
L , 1itrlBgS2<ft¥»ft:Jite. B2<P^^*^7Kfi)cffi:ttj:, |g3^^^ft1jiC^£, fg 4 O 

««*s^fr^»Eft7G*<P«gJ:9fc{B;<, fifrfE % 3 <P ^ « « , ffl1Bgg2<py-bg 

WE%i^»Bh7>-^^^, MEy-^ K9^^, a xf m jg y - b k g >r ^ g la - s 

BtjfE^ic7)^^frB^tufB^20^^^J§(^, tej|g#iJv!J=»vBS-cfc9, 
O C B ^ — K^g/TS:ffV\ 

SIllEiO L E D ^ , mjfB^(^LED^, afJfB*CDLED^^llM^^^Ti-^r £ £ # % £ -f 

5 ffi B S B j ^ ^ B o 

[ff*95 9] 

mm^nm b 7 ^ ^ * » a> i% # b ti > 

m t a ^ m t* m , » a g ^ u ^ 2 s > « g fc 2 5 

^y^7>f MciOLEDh i^LEDjr, f O L E D ^B^T jo ^ 
fflKgE<PLEDfc, glfEa^LEDi:, ffl 15 » (P L E D Hft ^ff t 5 ^ k £ # « ± 

5 a a ^ ^ as « „ 

1 1 S * JS 6 0 ] 

m as i <p » at b ? * * * s «? & *i , 
tz,m i <p ? - h mmm k , mum 1 <or- h&»m±\z®tt btitcm 1 <d#— hnmA& 

ftjjfjJgc <h £ ^ L , BtTE^ 1 (O^Mft^^^^tf ^^fiftTC^^aig^, ffjf5jg2(D^Mftijl 

st;sij?Ei 2 h mm t m z> & x* n ft b ti x & y . 
mum 2 <z>mm h ? ^ V * * m 2 <p^mfcm k , tf?iB^2^^^^»±^K:ttg>jx 

g± - £ 1 5% £ jx T 9 , 
OCB^ - K "C & 3* V ^ 

{±y_Jj7-J- b^^^LED^, jjj (?) L E D £ , f L E,D ffl ^ t ^ 
etjfE^OLEDar, flfJf5&frff>L ED <h N mf|S»<DLED^)ij»c^ff-r5rj:Sr^»j:-f 
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11*16 1] 

4 „ 

ig^3g6 1 & ^ -c , flfrisx^^yu^teata i o ^ > &, ±x- $> z z t & &m t -r z 
f 4 * -f u -< , 

6'3 ] 

x ^ -7° u- ■< 0 
[ ft * 33 6 4 ] 

[ i r * m 6 5 ] 

6 6] 

^ o 

[Bt56 7] 

§a # 3g 1 7!?ggff^jg6 0 <o t ti a> — ^izmmcoMmm&m7ji%iw. : & m^tz =1 > t° ~ - 
9 , 
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[ <t m. m »j ] ¥rVfm%$ i 7 &<d 2 <Dm.fe\z ± 5 *t i co *t « 
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[ffitiiB] ^^16^11^80(2004.1 1.8) 
[ « !E *|- * « g £ ] 4$ fF if # co *£ B 

[ «ie co m ] 

[ # ff if *: CD ^ H ] 
[If *3f i ] 

a m ic m ^ > ? > ~z? * ? & 12 n h ti , 

mmmm h ? * ? i*. *mfcm t , mm*m-&m e> *t ^ y - v&mm t , 

iitr ie y - h mms%±\zwtrt bn-k.?— hmm&m l, m ib ^ air {$ ji , f t^/n «i« 

%^m<r>ms.\±, mmw, 2 <d^ m.m m^fr^fr^MVoKm <o s * ± 9 is < , mmm 1 <o 

^FitiSittt, HUfE ¥ — > * ffi t M ft b ft ^ X*Wl *t X is t> > 

y j - iv Y i/ - >r > is >vmWi * ft o Z. i: ?r#S[ i t 5 if B i*gi. 

[it mm 2 ] 

Bi ^ iz m l co ^ II K 7 > x ^ IS it 53 , 

y — ^ K^'f^Sr/y - h h~ 7 4 ^izm 2 (DWm h 7 > * ? tf&lt b tl . 

mum i <omm h ? > i? * * t* . m i.<o*m#m t * mmm 1 <D*m#m ± m r »t btt 
fcii coy - m& » in t . M is ie i coy - 1 coy - ni5rf 

l, mmw, i (D^mtemiz. w, 1 <o ^ * /vm^mm t , m 1 <D?Fmwmm t , ig 2 <o ^ 
mmm.nL t * w u sfiiE^ico^M^iffl«^-atf^M^i7E*cos*(i, mum 2 <D^mm 
mn &-£ts*m®7vm<z>m&£ v hi&< . mmm . 1 co^m^«b««, suEi 1 n 

« t fi # e> # v» T? R e> *L T *3 9 , 

fr«2coy- htttRi:, HiiiE^2coy - M6»Bi±{iia:tte>ixfcff2©^ - h « & & m 

L , hU^^2C0^3»<*S«, JB2«?^*^ ^3co^M^m«£^ Sg 4 cO ?F 

M^liB^iSr^L, itifE^3co?FM^)ffl«^'g-tf ;; FM^7c;^coig^(i, mi 1B"SB 4 co ^ M ^ 
ffi«^fr^M^7C#ScD^SE<k 9 atria»3©^««b.««l4, SufB^2coy-h* 
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y ^ - ,v K -> — y v gg ft ? r. £ ^#m^-r5%f B ^^il«o 

3 ] 

H Hi lc 3? H b 5 > S> * * tf* R »* fe Jx , 

mmv- bmmm±\z®» tbtiti 20© y - nsi;tu 

Itu IE * 31 # « 12 > f + */Hgrit*«i:, lllco^M^Sii^i:, 3! 2 © * iffi « ffi b * * 

%7r;»w«^<t?)t>fg;<. Hfr IE HI 1 co * ffi « {4 . Bir IE y - h m « i: fi 4 * ^ t? 1$ ft 
biitti!), 

[IS*3S 4 ] 

H £f td m 1 co fd-R h y > ~S * 9 1fi Wc. h ti , 

y — * Y y 4 b K 7 -T i; I 2 © 1 1 F 7 y ^ ^ # ^ it t. jx , 

mmm i <vnm v y ^ i? * ? it , siw^smi:, muns i <D*m&m ±.iz&v bti 
tzm i <o y - bmmm t . tu ie s§ i coy - M6»«i±^R»te>ixfcSB 1 Hist/ 
us 2 coy- ni^t u, 

wimm i <d *mfcm & , m 1 * * *B&.m& t . mi<D^nmmmb, m 2 <D^m. 

Vim® b Sr ^ L , S(rlE*lO'FM«flH**s*tp'P«'»7c*ro««f4, ml IE ^ 2 (D^H&mm 

m & is tt * m,m % m <o m & -t t» t <s < * a* ie * i co^*e^ffi«(*, mr ie us i <o y — y-mm 

St/HulEM 2 <0 y - b ttffi b » 4 & fcV^T-^lt btit *> t) , 

tfr IB IB 2 © 5* K h 5 V * f4 , 12©*^*!^ HufE^2co^^#:e±(c:^(tb^ 
fc5S2©y — Mfe»Ri:, flu IE |g 2 CO -7* - h^^Mitd^ttbttfc^Scoy - h ffi *S £ 

l , HutE^2co*^i*:)i[±. m 2 <d=? ^ * /ummmtii t . m s (o^-wmmm t . m 4 
mm mm t £ ^ l , iwiasB3©^:«*««!is*tf^*fi«5c*©»si4, mmm 4 n^-m.m 
mm&^tt*mvo7G% <om$t £ v < . wsmm 3 &^®iVommi* . mmm 3 cd ? - b m 

m mm 1 v m m v y ^ <j * ? . mmy - * y y ^ & t& ie y - h k ? w 

y 4 y is - y > *s * m & ft 0 r. t ?:fiiit5« B B B i*lt„ 

I it * * 5 ] 

striEy-M6»it±idK»te>nfcy-h««Sr^ru, iwe ^ * * » « , f- + * ^ » j£ ffi 

t , Jglco^j&^SBtsgi, «2co^^%ffl«i:^*L, 8lr1E!Bl©*#fii|iB««#"£tf*il»fi 
^ if$ ^ *E It , h5IE y - HIil4 5>4i(^Slt btiTioi) , 

hu ie ^ * # s i4 , *s & « # y ~> ■ y = v as -e fc d , 

7 - /w K V - y V yufg H) ^ fr e> r. t ^Sitt5« B B a ^*gi. 

I f « * m 6 ] 

ismid^ i <Dmm V- y i? ? & Vk 11 h K , 

y-X.K7'T^<S.O { y-hK9-l'^<ld^2co»IKh7>-v ; ^^^ia:ite)n, 
fJfESlcoSffllbv^^^^Ji, ^lco^^^gt, B5fE^lc0^igft:g±{d|3:tt^^ 

« i coy - blatant , huie^ i <oy- b mmm±^mii htitzm 1 <©y - 
l , sufE^ico^igfriiii, m i of * * frtei&m®, t . m 1 <o^®,mm® t , «2<o^ 

Siafi^ffl^i^tL, HufE^lco7FM^ffl«^s-^tf^^^7C^<OS^(4, BfllE^2co^^#) 
« « *s ^ tf 3p Sifi « 5c^cOi@*J;i9'b®<, SufE»lco^^^lffl«l±, tufE^lcoy-h® 

H t fi * h tt v-> -eta: tt h tx x *s t) , 
mtzm 2 <Di$m b y >i?y. ? it. n 2 <o*m#m t . m mm 2 <d * m & m ± \^ & v b ti 
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it * 2 © y - vmmwkt . utr is is 2 © y - h mm m ±. ^ m v b ti tz m 2 <d ? - hm.m*^ 

L , liulEfS2©¥iltt:Jf{4, JB2©^^r*^?K^««i:, Sg3©;F;js&ftf!I*£i:, |g 4 © ^ 

ffl«as-£tr*tti»7c*0>*«J: 9 l!u¥S3?3©^Mft1?ii*£f4, milEf!2©y-b® - 

ii:-«Ifto-CRit bftTlaO, 

fit IB jB'l ©¥*frJl<i:llfifESl2©^afft;Jf{4. *S b h b ® tK y -> y =3 V HIT 5 fc 9 , 
7 -r - A- K i/ ' — y V -> A- 12 tb £ ft 5 ri&^SKir-faifcill^^SgB. 

[ it * m 7 ] 

stEiRh^vj?^?!!, ^iftit, stiis^ ar# n _h ic ct tt b ft ti y - h mmm t , 

St IE y - M6*Bt±(c|9:(tfetb*:2o©y - h tt ffi £ * L , 

ffj IE ¥ 31 # Jf (4 , ^-v^iw^J&ffiJgci. 3?2©^U6ftffi«ci£* 
L , fflGJR l ro/pM^>fR«^^tf^*E^i7n^<z>jftSf4x flr IE MS 2 © * tttt * # # tr ?F tt 
ft5c;5lt©igS.4 9 SuK^lw^M^ffl^f*. sti IB y - h « « i * ft 4 V* "C Wt 

f, n r *j «9 , 

m ib ¥ i* ft « i4 . B B B At d< v •> ■ y = v R -e & •? , 
[ m * m 8 ] 

B m g§ l roigl-7>'i'^^issitf)li-, 

y - K^-l'^Syy- h K7^f^l;|2»IIl>7y^^^ it b tb , 

adeai^apBih^v^^^H:, 1 1 ©^tftit^ mreiisio^aufcJB-hKintfeft 
til ©y- b^t Kt , m&m i <» hmm&±iznn btitzm i - hmmRv 

ft « t £r *T L , t(JfEli!l©^Mft^^ri s ^&>^Mft7tiii©«^«4, WiUW, 2 (D^n^m. 
«75S^ir^Mft7E*©«^4: 9 BulSlill©^*fcftffiis$i4, ilEf l©y-M« 

tzm 2 © y - Hili, fltr IE J6 2 <o y — Hfi*l!±i:Kit?)ftfc»3oy- h ® H £ ^ 
L , iifJfES?2©¥a*{£Jif4, f 2©f t^;uf^tf JB3©T*fitt««£, 4 © ^ 
m^mm t * * L , BfJlE£S3©^M^ffi«7)^tf^Mft7Eiii©?gSl4. itU IE SB 4 ffl^ftti 
ffl^^S-^tf^^^jE^ro^^J; t < , ft)lE^3©7pM^ti*(4, Mr IE US 3 © ? - h « 

MSIl©ilh7yi'^? > i&tty — .*K?>r'<, a iff IE y - h K 9 -f 14 |b] - s 
« -h K - # K » £ ft X *5 9 , 

m m m i <o * m & m t m mm 2 <d * m & m n . *s n « # y y =» v «i t- & 9 , 

7 -c - /v- K — y >- V * Si £ ft o c i tSSlif it. 

[ W** 9 ] 

fiulE«)Hh9V^^^i4, ^Iftlt, y - H6 * « i , 2 o © h H^f L , 

O C B * — K T * m & ft v> , 

y 4 - >v b° ~> - f > ~> mm * ft o r. t 5r#iSit5l B B B f*gt„ 
[1***1 0 ] 
M * » « h 9 > ^ ^ ^ & R »t fe *t , 

WIE^IR h 9 9 14, ^SflJf^ m!fE^^f*S± KR 6 ^ fc y- httttK t , 

iwiEy.-M6»is±fci8:ftf>nfcy-hflt*iSr*L, fitrfE^#frJii4, ^ ^ * >v m ^ m *^ 

t » ^lO^FM^iffi^i. m 2 <D7Fffi.!$omi$i t Z * L , hu IE ^ 1 © ft ff «c ^ tt ^ M 
ft7c^©S^I4, WI5JB2©^«<ftffi«iJS-&tr^«'»7E*©««J:9fc<6:<» milEmi© 
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mm mm it . fufsy - h « a £ * * e> * -p R it e> *l t # o , 

OCB^e — K T? S 3* S: *T 
["ffWTTl ' 

fc* l <ay- hlfiiRj: , ffitBSS l coy - MftftfllJbK&tt ktifcfl 1 ©y- MSSrt 

mVommtZmi.. liftte!Sl©5F««ffl«as$tr*«4&5c*©»«W:, Str.E JB 2 © ^ #6 * 
ffi«iS^tf^ttft7n*0«SJ; tffi< > tulESf§l©^M#!iffi*£i*, BulEfSlwy-f-fl; 
& £ fi 'fo ft -C R It h tl X *3 •? , 

muw, 2 (omm h ? ^ i> * ? w, 2 <o*m&m t , an am 2 <d *m&m jlkrij <b ti 
fcl2©^- h^tii > «r ie us 2 © y - h»sg±i;Kite.hti2©y- b « n £ 

L x iitTfE3f?2W^>l|L#:Jlfi, JB2ro^^^/w?g jfc-ffl fH 3 © ^ mm «c i , §4©^ 

nrnm® t * % l. , mmm 3 <D^&mmm& 7cm<z>%t&te. mmm 4 ©^m« 

fI#;4S^tr^iWi|&7t;t[5<E>»&<}: ifilE|g3(D^*iB#5l5Ii<£{2, iiufeSf?2©y-l-® 

ilt-Slif fS^fitfe D , 
OC B^E- — K "C S ^ £ W 

y 4 - /v }? is — * is is * /umWi & ft 5 r. i SrWftfc-rsiKft****,, 
[ » * « l 2 ] 

m ie y - M&*Bi_L»ci9:»*e>;h.fc2o0>y — b m *i £ * l , 

f- -v *j\si&&mmb , $ i <D^mmmm t , ^2©^M^?i*ir5rfl- 

L , «HaJSl©^*B««**s*tf^*6'»7C*iZ)**«c» MIESB2©^M^®*£;4^ip^M 
%75*©S*J; , 9'b{g;<. HtflE^l£0^^^iffi^(i, m IE y - b «'« £ S 4 & * ^ TT » It 
f> ft T *3 9 , 

OC B ■=& — KtSf ?rff v\ 

y -< - K -> - y V ->-t/HEid^=fT5ri:*#il!i:-rs^ B B B ^*SIHo 
13] 

tzm i ©y- h «6 m m t > na ta as i <d y - M6»Bt±{caa:»te>tbfc* 1 © y - h « & u< 
suiESiiGD^^freii, *iiDf + */ngss*«i, m \ (D^mmnm. b , m 2 <D^m 
Wtf^ttTf&v>>7im ?>mm £ v h & < , tfriE#i©**fi*j««tt:, stiE»ioy-b*is 

W!Sf 2©»ih7V^^^li« !&2©*>gfrJl<!;. HulEI?S2©^3gfrgJi(cl£f7£>ft 

it m 2 or- h «e ^ k i: , m ie m 2 © y - hmmm±^mnhtitzm3<Dy - vmmz^ 

L , HtilE^2©^j»ft:JSli, |2©f Sg3©;pJis&4&lSH*£t. !g 4 © 

fJlE3ll©3Plilih7 V '3? * * , HiflEy-* K7-T^> Xtflffliey — bK^-f — S 

ffi -h K - # {£ ffi m § T *5 9 , 
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OCB^ - FT*i*5:ffV\ 

v 4 - >\> w - ir is w m$h & ft ? z. t & ft m t -r zwi&m: mm w.o 

[«**14] 

m%zmf& h y ^ v * ? t$ . ^m#m t , y - m& » * £ . 2o©y- ni**u, 
afr ie * at «c € (4 , IS A K # y -> y => v si r* & y , 

O C B ^ - Kt*i*?:tTi(\ 

y 4 - A, v i/ - ^ > ^ ^ ^ mm % ft ? ^ t z m m 1 1- z m & m m mm o 

[11*115] 

wiEts b 7 >'>'^ ^ ai » g <t . mm^mftm ±iz®v biifr-y- vmrnrn t , 
«nB^--M6*«±t-»tte>ix^y — h«asr*b, atr ie * * # ■ . ?- * *frm&.nm 
t s % i (D^fw^mm t , $ 2 co^mvomm k £ *r l , «riajBi©^««j««!ss-&tf^*fi 

^TC^cD^^ti. grlBjB20^#£4(jffi«*s$tf^*e«)7£*©*«J:!?fcffi:<; fiU IE 31 1 <D 
^ M % H * f4 , hu IE -7* - FSitlJifi^tSltfcntt'D^ 

ao is ¥ « # s i± , & f a « # y -> ■ y =» >- it -e s> 19 . 

O C B * — Kt*I^lrtTV\ 

y ^ - ;u F is- y- is is sumWl&ft 0 ~ k ^#iit5«f B i/fSg. 

[ t i * m 1 6 ] 

y — y. b* y 4 s<RXfy— h K 7 -Y IS 2 <£> ?5J SS h y is is y y frWttf <b ft , 
mlfE^lco^Jlh^v-v 7 ^^^, Il©¥^*It, fiuteSliro^^&Jl-ht-BSttibft 
fclKD?- h *6 ft lit £ . tu!2S 1 ©y - Mft**l-kfc:H:tte>ftfc8i©y- ^i5rt 

M#lffl«i:^*"L, iKrlEJBl©'Ptti|ftffi«i6S-&tP^il«»7c*©«Sf4, m^W,2<D^n.m 

mm&^ts^mvo7cm<Dfei££ioh&<. mmm 1 © * « *> « « i* > fitiEiKiwy-b-® 
tzm 2 <d b mmm k , is n 2 © y - na » r ± K r «• % ft fc 3? 2 © y - h m a & >fr 

hiIEI 1 roiR b 7 ^v 5 ^ ? , Huiay — ^ K7Y'<, & flu IE y — b b~ y J '<&m — s 
«_hU:-#t;:7gfdt£ftT*>>5 , 

mES?iro¥*#jfiiifjf2!g2©¥jii#J!f4, jtsftst^y^ya^K-cfc!?. 
o c B — K x* £ ^ > 

y j — /U b* is — >r Is is ^ ;U mW) & ft 9 £ tSr#HStt-r5^HB^^SIfio 
[IS*3S 17] 

mmnm b y ^ is y ^ n , atrie^vfrJBit-Kitfeixfcy — M6»tt4:, 

lffilEy-h*6»IR±fcRttfcftfc2o©y-h«lI«r*rL, 

fit IE * 31 Jf (4 . f - f 2 i ?r t 

L , fiufE3ll©^M%ffi«/5>^tp^M^7ci[t©iSSt4. tfflEM2CD^iNE^ffl^^-t-tf^M 
^tc^coS^J: t» t <& < . StB*l 0> * « « « * tt , fitFlE y. - h««i:**e>ftV^-CRIt 

ft T *3 y , 

ffi fE ^ « # m I* , ttftst^y^yavR-cfct), 

O C B * — K -C S ^ £ ft V"> , 

y 4 - ,v b' is — >r is is *r ,v mm * ft 0 r t ?:1#f tt5I B B B i*gl 0 
[ f ft * 31 1 8 ] 
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IB pp? m 1 <T> Wife h 7 > *s * 9 # WL ft h fl . 

y — X h* 7 4 '<RXf <tf — h K 7 -f '< (w fg 2 ©»i h 5 > v 5 7. ? # 15* h tl , 

$ 2 © y - h mm * * u . 
mum i <D¥-nw-m&. ^ i t^wn««*t , sno^ftttiisi, is 2 » ^ m 

« a* -£tf^tttt5£*<B*«<fc9 mmm 1 v^myommi*. m&m 1 <o v - h mm 

a xr mum 2 © y - h « & t * * * -e at tt e> t *j 9 » 
mtzm 2 <vmm h 7 > a * ? a. m 2 <o ^m&m t . *ftfE^2©^^*s±^^:ttP>tL 

t|2©y- hiffe^llir, ml IS £ 2 O y - Mfe«Jl_h(c^H-fcixfc£3oy- HSJt 

mwtf<£tf TfmvoTtm oisi £ *f t> (s < . mei 3©^Mtif «(±> itu!ss§3?>y-h® 
ftimm 1 comm h 7 > * ? . w is y — ^ f?^^, atfuey- h k?^ ^(jiri- s 

[ »# JR 1 9 ] 

ISIIEilRh?^"^^^ 14, *f # Jl £ , lltr1E¥#fl£Jl±fcIS:»*e>*Lfcy--h»6«fflli:, 
lfflE^ — hlfe»R±l-Ktt&ixfcy — b««&*TLs iS IE ¥ 31 # Jl 14 . ? L + *A'JBric0* 

4& 5u iH <£> i@ S (4 , StrlE^2ro^*fi!^ta«^-^tf^*E!^7E^roj»S±!9t.ig;<. fir 1ESS 1 <o 
* ®.m mm n , s& is y - ms ® t * * <b * v> -e is # ?> *i x *s 9 , 

/<5'^5'f H:LEDSrffiV^t*3t), 
7 4 - iv k v- - y ^ ^ ,u m Ws * ft 0 n 

[»*«20] 

If l-I 1 «iS h 7 ^^^^iJ s fii- ?>jt, 

y — * K5^f h K7-f^CS2©iIh7yi>^!5'*^injx > 

# 1 oy- Fgtsi . mmm 1 © y — Mfe » a ± m k »* bntzm 1 <o y - h m ® £ * 
ffl«as-#tf**m*7G*©*«.fc 9 {£ < > HuiEMi <D7Fi&mmMiz . su is 3? 1 © y - n 

iffil2©»f h7y^X^|4, Sl2©¥*ft:Jfi, B tfE»2Wit £ ^E*S-h{C^:Cte>^ 

fc ai 2 «> y - MftiRit t , str k ^ 2 0 y - hifc*i«_LKKtte>*tfc!B2©y->«tt4:*r 

L , B 1Jfe^2W^^^*l4, #2©^** A' £30^ii3fi^itB«ir, g| 4 © * . 
««^ttf^«i7ci«ilSJ; (3 ti:< , HfjfB£3<O^M^)fii«(4, l!lrie#2©y — h* 

HUfs^i(o«aih7>'v ; ^^, WBy-^K?^^, ^t^iufey-hK^-r^iii^)-* 

« ± tc - # \z M tit $ T *3 9 . 

/<y^7-f H:LED?rffl^t*i!J; 

7 -i - K -> - y v -> ;vmWi& ft 0 - t t 1r -5 « al * ^ $^ @ „ 

[ 2 1] 
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mumm h ? * * i*. *mitm t , m is ¥ m » m ± k is tt e> *x it ¥ - v m m m t , 

ftjf e ^^f$:|g(^ x ^**^»rit**i:, |l(D^S56fei*h m2c^^|5E^M«ir^ ; ff 
iiX *3 9 , 

^ y 9 5 M-LEDSrJB^T:^!), 

y — )V F is — <fr >> is * /uftWi & fr 5 - t 8rW1fti:-t"5****»Bo 

[ m * « 2 2 1 

y — K^^^St^y - h K^>T^tw^2co*Kb^^v > ^^^lSit?>^^ 

m 2 <d ? - h mmz^ I, , 

[ IS * 3S 2 3 ] 

mm^mm h y > * ? ftmn hn, 

* 7C * © » « tt , ftJ!Bl2(7)^M^^«^^^^M^^^^)S*<i: t 9t>®<, BtT 12 I 1 tf> 

m fa * * » g a N ■ « B B 0 « * y ^ y = > m -e fc 9 , 

5 r fc £ # tt t -T 5 ffi A * ^ K S o 

[fl*924] 

L,.«HBJBlO**«cJlf4, I 1. <£> ^ -Y * t > II S20^ 

tt*«*i:Sr^rL, WIB*l<0^j|««iH** s *tf^j|**7CIIIOji*tt, Sfjf5l2<D^FM^ 

ffi <!r M ^ b V ^ ~C |£ it to fri X V , 

fcS2oy-Hft»l*i, WIE»20^-hl6»K±lcta:tt&ttfc*2(oy-b««iS:* 
L s l!ufei2<Z)^*|#:8f3:. * 2 Of ^ i: , I30^^^ii^ I 4 © * 
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HUfe^i»¥^^et#jfe^2w^^#:eii, a a k u ^ y => v « -c *> 0 , 

[ ft * 31 2 5 ] 

He*Ih5>S?^^l4, ^ 31 ft Ji i . M e ¥ * * Ji -h fc'R »* 6> *i fc y h Ift I* * 4: , 

■«r 13 y - h & ft ei ± r it e> tt 2o©y- ni^ti, 
w re * * & ® « , w *frmj&&m t , & 1 <D^mw>mmt . m 2 o^MtMii sr^fr 

L, Mffi£l as^tr^fttoTCSfcWftfiEtt, iiU 12 IB 2 © ^ Sjafi fe.ft « tf ^ *fi 

su ta * * ft m tt , s a B B f *y ->u = vitfe^ 

2 6] 

y — ;* k 5 'f ^ s t/ y - h K?^ '< iC m 2 © j# ig h 7 >• i> * * # R tt <b tt s 
miiE^l©»IlhT>Vi?^^(4, I 1 > i!irlEf£l©^2llftJf±t-13:lt<bn 

* 1 © y - h ft ft K t , «T IB ft 1 © y - hft ft « ± fc: R <b tt 7c ft 1 © y - h ffi ® .8. 

BulEftl©¥^ftJlf4, ftl©y-Y^^M1SRil£i:, »l©*Wft«#i:, ft 2 © ?F 

®&-stt*mvt>7tm<om8z z v i>&< . rturefti©^^^®^!*, siiESi©y-Ms 
av«na»2«?y-h««taftp J /j:vN-c?Rtte)ixT*i«j» 

ifef 2©iIf7y^X^li 1 ft2©^aKiftJIi:, i!u|Eft2©^>l!fftJI±f;:Rttibtt 

fcS!2oy- h ft ft i , Mr IB ft 2 © y - hftftft-ktciRttkftifcftaroy- h ffi ^ £ ^ 
b ; Bureft2©¥a|ftJff4, I2©f t^^fSlfi^i:^ f SCTIfiftDSi, ft 4 © ^ 
ftifcffiiS £ £ *'L , mIfB^3©^M^fflJ«^-a-tf^*«e®l7t^©^^{4^ tu IE ft 4 
tB«^^tr^M^i7C^©«SJ; , ?t(g:<, BufSftSW^^^^tigcte, Mreft3©y-hm 

« ± tc - ft: (C ® fig $ tt T *5 9 , 

m re ft 1 <d ¥ m ft m t wi mm 2 (D * m & m i* , v ->d = 

? 4 - ,v k -> - y ^ V ^ ^ m ft & ft 0 ~ t ?r1$f tt5ili*8t. 
[ If * il 2 7 ] 

wmizmm h 7 v * ? & t>ti, 

mmnm h 7 > v * 9 14, ^«ftjit. y- b t&mm t , 2o©y-Kti^t l v 

OC B* - KT'«*?rfirV\ 

A y ^ 7 -1" Mi L E D ?r ffl t 0 , 

111*5(2 8 ] 
H SIH: ft ft h 7 V 4? * * # R (t tt s 

1ffllEftfth5:<"i?;**tt, ^ # ft g £: , fflfE^^ft:e±(-Rtt^ttfcy - h ft ft HI i . 

^iEy-h*6»Bt±»cR»te>tbfcy-h«as:^ru» m re * * ft s « . t- * * sum nam® 
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^ tc ig <£> g fi , BtiejB2©^i(««ft««*s-&tf^il«B4ft7cSlf©»«it>'t>(S<, 1WIB H 1 o 

3: »B ft ffl « t* . ffina y - hm«j:S<fcb<ev^-ty|g:ttg»ttr j30. 

OCB^e — K -? * * £ ft v . 

[ m * « 2 9 ] 

y — * K7-f ^ S y y - h K 7 << XC M 2 <D If h 7 > i? x ? 89: tt b *l , 

If? l co y - hlfe It R 2: > lffl IB * l coy - M6»BI±lc»:»tfeixfclB l coy - h « ffi £ * 

l , iufB^ico^^^jiii, m i * */\'migL&i& t . % i (D^mvomm t „ as 2 <o ^ 
mm mm t & # u , MiBfeiro*ttfcffl«as*tf*tt*7c*©»tftt:» mrKjB2WF«*j 

««*s*tr^*«»7ciR©*«J;«Jfcffi<, SutE^lco^M^M^Ii, BufS^lcoy-bm 

iBS20ilRh7^i>^^li, K?2eO¥*ffclIi:. Bufe^2co#^flsJl±lc|S:lt^tL 
fcl 2 ©y- h ilfe ft fit £ « SfJfEM2coy - h^ftglicglt t>ixfcf 2 ©y- 

mm mm t z m l , HtifE^3co^^^ffl«c^s-^tp^M»7c*cofi^« x MtE^4-co^M^ 
««a«-&tp^#e*5c*©*iE«t»)t<e<, mmm 3 (D^mmmma . n'cflf 2 co y-h * 

m&m 1 <o»m h 7 >- *j * ? . is v - * k 9 w ^< , o- is y - h k 7 ^ i* id - * 

O C B* - FT'^/tI:ItV\ 

y * 7 4 FtLED^ffl^ttJO, 

[ft** 3 0 ] 

H x ic m m h 7 v 5? * * # r (t e, s 

ft! IB » §? h 7 > >> * * li , ^^fit, tfHB¥*#»±fcia:»t&;h,fcy-Hfe*«i:, 
ffl IB y - M6»K±lc»:»*5>tLfc2oc0y - Hl^tU 

lffl IB ¥ *fc JB f* . f- ^ *^Mi&mmh > j8lO^*tft««i:, US 2 co * §s& 4^ 31 t £ * 

^Tt^cojS^J; (J <6 < . iu IB 3R 1 co^PM^ffl^fi, fu IE y — h * « £ fi * & ^ T R »* 
b tb T *5 9 , 

OCB^ - KtSi?:ffV\ 

'< v ir 7 4 MaED^ffi^TJiJO, 

7 - i\> f is- 7- > * ^mmzn ? r t «r«r«j:-*-5iSfi*;5*isit. 

3 1 ] 

mi is m i onm y 7 is v * tt. m 1 <v *m#m t . mmm 1 n^m-w-m ± m r # <b n 

SI l coy - Hill^ iiu IE 3? 1 O y - M6*flt_kfc:Rtte>ixfc« l coy - h W « .ft 
IB 2 coy- ni*t L, 

mmm t s- m l , itjfEi!ico^^^ffi«;6s^tf^M*&7E*co$isi;t, m^m 2 (D^mmm 

m » tf * M * 5c* « g J: 19 t> < , mlfe^ico^ijse^ffl^tt, SfJfE^lcoy-h«^ 
fitiem2C0»flIh7>i>^^i4, |g2CO¥^{*:Jfi:> sf)IB^2CO^^f$:g±tc:sSlt^^L 

2 ©y - hifeii^ iij ie ^ 2 co y — ±.KWtrt btiitm 3 <oy- h « «"«r 

L , H UfE^2<0#^f*:Jl(4 > m2(07 % -v^ww^j5gffi«i:, ^3co7F^^^i^i, ^4(O^F 
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ffi. Jb ic - fls \c m fi£ $ *l T . *J 0 , 
O C B* - KT*Sf IrtT^, 

[ t a * * 3 2 ] 

M * » BE h 5 V *J * 9 & Wt tf h ti „ 

hu ta ^ * # jf (4 , «t a « # y y ^gx-fcd , 

OCB* - KT**?rffV\ 

[ ft * JS 3 3 ] 

iB if! lc # flU b 7 1/ V * 9 & Wttt bti, 

t , If? 1 <D?Fffi.y>)mi$, b , |20T«i««J:5rtL, iiufE|Bl<O^M4^:«^'atf^M 

^ % ffi « 14 , HtJ f 2 ^ — h ® & i * £ ^ T- S5M7 "b *v T *5 ?) , 
ffj IB ¥ * # * fi ,' gill nyUffo*), 
OCB^e — K T? ^ * £ *7 

v t 7 4 MlLED^fflV^TJoO, 

[IS #91 34] 

fem l © - h 16 ft R £ , 8(1 IE ^ l © y - M6 » K ± » <b *v rc IB l © y - h * « £ * 
L , itfJlEfi?l©¥3rffcJl(4, f lfflf^^/^lgli, gl©^«M«i, 2 © 

mmm® t z m \^ . ti is s& 1 <D^m.mmi$. tf-ats^m® %m © it sn* s mmwi 2 co^mwo 

ffi t s ft e. * -e k it k n r *j t> , 

mnm 2 <omm h 7 > & * 9 ft. ^ 2 <D^mwm b , mmm 2 (D^mi^m±^m:n 
tzm 2 © y - hm w m t , «r ib 0 2 © y - h ft m _h 1- ^ it <b *l 7t 2 coy - hti&# 

L , «HBSB2©'^3)cfrJil4, m 2 (Of- *r *sl-MF&mi$ t , » 3 © * % ffi 4K £ . fj? 4 © ^ 

« ± - fl£ {C ^ $ H T *j t> . 
O C B ^ — K * * £r ?T V ■> , 

3 5 ] 

Pi * 8f Ig? h 5 V ^ ^ *s ^; (t h tl v 
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mm? - b «»R±tRit h ntz 2 o <d v - b mm*m L , 

Sijfe^^frJllS, f ■v^/v^fiJili, gio^ftilii, 8S2W^i&^Sg$,!:£* 
e> tu T *J «3 , 

mr IE * * fls n « . -m a « # y -> y = > m -e *> 9 , 

O C B - K "C ^ £ ff W 
[fl*9 3 6] 

B at £ $ 1 © » « h 5 v * * a* N -e> it , 

y — x K?-f /^t/y- h k 7 -r s? 2 © » ik h 7 v v 5 * * a* as it e> n- , 
tzm 1 <n y - h & mm t , m&m 1 <oy - bmf&m±.\zwtv (btitim 1 <dv - bw.mRv 
suK^iw^^^jiii, jei^^*-*^ ft 1 <D?^m.m i m'®.k * 3? 2 © ^ 

*^*tfF#fi«9 7c*w««i9t(6<. mIIEftl»^*E^iffi«{4, SufEfSlo^-hmffi 
as 2 ©y- ft JR ^ . itu IE 31 2 <D ^ - h^ftH±tc:i3:ite.ixfcft3(7>y- h « « S: *r 

m& #-£ts*mito5cm<om& x. <o h&< . ttr se jb .3 « * jitriBjS3©y — h« 

IS ± K - ft: K: 1? fife $ *i -C *s 9 „ 

. tfr is us 1 <o^«ft^itfifeft2(73^^ft:Mi4, *s s« # y <> y ■=> v « -e s> .«? % 

O C B * — K'C^^SrtTVV 
[ M * « 3 7 ] 

tnrnmm h 7 >■ * ? *m&m t . y-ne&ish 2o^y-h®^^wu, 

h(c#©LEDt, *i§ (75 L E D t , W^LED^fflV^T*? 1 ^ 
iSifflLEDt. itEtCLEDi, ffi1E»©LEDas«?fc;&;lTi-5wi:S:ift*i:i- 

[ t ft * m 3 8 ] 

H £ (c jR h 5 V v> X ^ t5S Wt <b tl , 

fltf C 5* « K 5 > * * f4 , lWI5i|£*flEJi±»i»:»t6nfcy-M6»Rt, 
*trlBy-M6*Bt±l-»»t.fe-*vfcy-h*«Sr*L,. suta^^ftSi*, ^ * * ^ m *S 
t , SSic^ttft^Jtt, ft2<7)>f^E^ffi«t^*L. MGI 1 0>**6*»ffl#a*^tf ^F*E 
»7C^rofi*(4, MIEH2cD^MfetIiSa5^tf^FM!fe5r*Wig«J;i9tiS<. bU IE ft 1 <D 

* n « « « I* , mr ie y - b m m t m. * e> * ^ -e k tt <b *x r t> , 

ItSSOLED BufEltroLEDt, lifFlBWOLEDaMH&^*ri-5;:i:£4$fifci:1- 
S fl£ ^ ^ ^ ^ £ o 
[W*« 39] 

is « k si i <d m m b 7 > t> 7. *> & k it b *t , 
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urn i <d#- hm»mt . fti&m 1 <d#- hte»#±\zntt btiitm 1 <d#~ h9.m&& 

*6^«*i£^L,.ii9K^l<0^ffi4&ffi«^ StT IB * 2 (D^F^^J 

U , SftlEm20*»«c»tt, *20>*-**/i' ****** f 3 , |g 4 <D ^ 

tt-aiiotRit bixtl35 . 

J& ± - ft k ff2 j$ £ *L T *5 9 , 

/< y ? 5 >f hCgcDLED ^ ^ <7) L E D £ , W£OLED^fflV>r*5»9. 

£ ffi 00 ^ ^ 3£ S o 

[ 1 1 * * 4 0 ] 

m * * R h 7 > v> * * ri s K h ti , 

Mm mm b 7 > i? * 9 f4 , ^^^Jl^, fl9IB^»*«±^R^feiifcy-Mft»Kl:, 
ml 15 y - M6*«±l!:Rltbtifc2o©y- MfrMtU 

hu IB ¥ « # Jl f* . f t^^ff^Si^: , ^l(7)^F^^M^i:, ^2(7)^F^^M«^^W 

5> * 9 >f Mc^C>LED£:, St <£> L E D , f L E D ^ ffl V^T ^ 
lyfEgOLED^, SyfSiOLEDi, SJEf © L E D f 5 - t t t 

5 A * Tjk M B 0 
[ »** 4 1 ] 

mm^m 1 ^ » r h ?v^^?#Rit'6n, 

y — ^ K^^^st/y- h f 7 ^ \cm 2 <Dmm b y > ^ * ? &m h ti , 

Itr IB ft 1 O * HI h 9 ^ 5* * * tt > fg 1 ¥ *f if £, mjfE^l(0^«^liJiic^ite^ 
fc US l o y - h |ft ft R £ , mlfB^ l ©y- M6ftR±fc:Rttk*Lrt:fB l <£> V - MS^l) 5 

mjfB^20»BIb^>v ? ^^^. g?2tf>^*f£Ji£:, jtufBfg2^^##g±t-l£tfb;ft 

fc*2©y-n6*nt, striE*2^y-Mft*R±^aa:^e>ixfc»3^y-hm«S:* 
BuEiio»Rh7 vv?^^; tEy-^ K5>r^, x v sa ib y - h k 9 >r '< « h — s 

/<y?7^ H:#©LEDi, l^LEDi:, f OLED^ffl^T^^ 
iE#OLEDi, SJIEIt^ L E D , f»|E*OLED36S||l2fejSftrrSw4:«r*«fcr 

[ IS * * 4 2 ] 
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mm izmm ^ y > v * * ^ 12 ft h ti . 

mi fa ¥ g & g g_. g a! g g y v v =■ v g -c fe g , . 

^5-^7^ MC^OLEDi, i© L E D t , f © L E D Jffl^tti 9 , 
BdfEgCLEDi, iuteitWLEDir, lffiieW<DLEDriMil&£:lTi-5r 

5 bb * * S fi o 

[ » * « 4 3 ] 

M Id I- « SI h 7 V * * ft tt h tl , 

mjtm<r>&%.te. muw, 2 (D^^mm&ft^tji^mmKmoimig. x *o , m ie ^ 1 <o 

iu 12 # « f*Jf (4 % S H ft * y > ■ y 3 V 81 T* & 9 , 

'< V 2 y -i M:*fflLEDt, i©LEDi, t©L ED*ll>tfc<) , 
iSfOLED^ |JSi©LEDi, MS t O L E D ^ ift ^ jj t 5 w i: & t t 

5 S ^ * § i » 

[ it * m 4 4 ] 

y - ^ h' y 4 /<RTf7 — h K7^^lcl2 0iR h7 v^^^^iSltt,jx, 
b % itfifelBlo^^ffcjffis 1 (Of- *r * ^Ml&mm b . % l «> * ft $5 « * t . ^2W?F 

fci2©y- hsti^ us is » 2 «> y - ne*Bi±ic8a;«te>ixfcSB2«>y - MS^t 
nmmm t l , ffjfEif?3o^ftfeM^;as^tf^ft^7nidw^gf4. mmm 4 <D^mm 

««as-&tr^M*7c*tf>»«.fc9fc(S<, Hufe^3»^ft%ffi*g«, i!2l2©y- hi 

Wisi 1 ©11 h 7 yv?x^ , iiey-7- K7-f st/iiiEy- f K?^^iii^-s 
ffliei 1 ©¥ stBufe^2<D^^#:^[4, « sk m. # y ^ y = v k -e fo v , 

2/ ^ 7 >f H;*©LEDi, gCLEDi, f©LED?rf ^tii!), 
fS#© L E D t , alSiroLEDi, HulEW^LED^IH^^ilT-rSrtSriRFmt-r 

[ t i * * 4 5 ] 

■ x \c m m h y * 5? * * # b ft e> *t , 

Aft IE >7* - M6»BI±^»:»t5>tLfc2o©^ — h««$r^TL, 

L , MIB*l©T#B«l««^-&tp^«*7c5ll©*aEtt, tuf5^2(D7Fft^ffi*i!t^s^tJ'^Fft 

^7c^wffiS<t9tfs<. tuia^ico^ft^iffi««, ffl s v - h « * t m * e> 4 ^ -c k «t 
m e * * * * t* . «i b b b k * y -> y = ^ m x~ *> <o , 

y * 9 M:*©LEDt, i© L E D t > fWLED^ffl^tfctl, 
HEiOLEDi, ftjfe^OLEDi, HtIfE*cOLED^S|l|SR / S«'i-5ri:^4#mt-r 

•5 BB ^ * B o 
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[Mt54 6 ] 

mm v^Wi i <£>s9ag h 7 v * * a* I* # *i , 

V — 7. K^^^Atfy - h K 7 ^ ^ l: I 2 (D fg h 7 V ^ ^ ^ t It b ti , 

SB 1 co y - h ilfe Jft R £ . ffi IE $ 1 co f - Mft » R ± ^ K »t <b ;H fl 1 coy - HiStf 
g 2 coy- bSEi** L , 

naessi m i <o * * ^Bi&mm t , ^ 1 coyfrn^mm t , m 2 <D*m 

Rxtm&Wi 2 co y - h mm t aft & * » »t bht *s 9 , 

IIIiBl2(Dillh7>'i>^^li, ^2c0^^^^t. lltria*2©¥*#Ji-h»;:B:»*fc*L 
f;f 2 oy- h^^SIi:, Stjfe^2coy - hiffe^:ffil±(C^(tbtufcM3coy - hmiS5rt 
L , mif5fi?2co^>ir#Jff4, I2©f I3©^«iffl^i, ^ 4 co^P 

«*as*tf*«*97E*.©*£j: 9 3 , miEifS3coy-bm 

41 £ — SB m/ioTISttb^-Cioi?. 

sfjte^icosflih^^v 5 ^^, mrey — *K?>f'<, at/fltrsy-hK^-f^ttPi — as 

BfHE^ico^^tfJli:mllE^2co^^fr^l4, !|£ * K # 9 j/ y nylffcO, 
y 9 4 HC S © L E D i , HOLEDi, f © L E D ^ffl^tti 9 , 

4 7 ] 

fltlEiIh7yy^?li« y - H6 » R , 2ooy-h^|^tU 

OCB.^-Kt'Sf 

^y^7^' HciOLEDi, iOLEDi, t © L E D>ffl ^ t 9 , 
[ KS * « 4 8 ] 

h * k. mm hyy-^^^ii^it^, 
m&?- hmmm±iz.®v btimf- \>mm&m i,. st se ^ « # g 14 , * ^ ^ ^ « m 

m 7C » co g £ 14 , HulE^2co^M^®«^^tr^*6^)7C^cojeSJ; | 5fc1g:<, tff IE SB 1 © 
^ M ft SI *£f4 , w\ IE y - Ml « £: * * ft V» T* IS «* h i% X *3 9 , 
OC B* - KT-f f SrffV 1 ; 

'<^7-f FKlOLEDi, lOLEDi, f © L E D Jrffl V^t *5 0 , 

I5S$© L E D i , SuffiH© L E D i > lffl!e#cOLED;5Sd&/£Wr5r££!|#taii- 

4 9 1 

MM \Z & 1 <b Wfe V 7 > *J ? ft Wt. V b ft . 

y - * K7-f h K 7 -f '< tc ^ 2 co » R h 9 > & * 9 ft R <b *t > 

tzm i coy - h St r t , fuiEiKi coy - M6»flt±icKtte>nfcJBi coy - h ® *i & * 
l , Buie^ico^agffjiii, n©f t^^f^nsi, m i (D^nmm^Lb . 3? 2 co * 

*e^ffl«t^*L, Wf5miW^ffi^««^^tp^M^7C^co»«f4,^FlE^2cO^)^^ 
mtfEtf-^tf^ttttSE*©*** 9 t ffi < , iffi G ft 1 co^PM^«B«tt, 89 IS |g 1 coy - H 
& t M ft <b ft v> t? K It b ix T *3 9 , 

itu IE SR 2 co j5J R h y 1/ i? x 9 (4 , f 2©f#*fi: > Suf5^2co#^fr^±(c^:ttbtt 
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tzm 2 oy- h & m m t , t e m 2 © y - Mfe»K±^K»'tbixfcKS2©^ - ms«;^ 

i!SllOfRh7Vi?^^, Buf2V-^ H'i^, & t>' itu f E ^" - b K 7 -Y '< 14 - S 
fa±.K- W-^Mi&Z frX K> s 
OCB^e - Kt'*^5rftv\ 

;< y 9 y 4 M:i©LEDi> *1 © L E D t , f O L E D ^ ffl V^t jo 0 > 
HlJf5*WLEDt, i151©LEDi, iiufB#©LED#|lI&,6:lTl-3C£&4#mi-f 

5 BB Wt SI M o 

[ ft 5 0 ] 

W t- * m h 7 V * * tfS |g It <b ix , 

nli IE ft K h 9 ^ * . * tt , fi»li< Iffle^a|#»±tet9:tte>;h.fcy--hlfe»flli, 
flu IS V - H6»R±CRtt5>ftfc2ooy- h « *S £ * L , 

l , mmrn i <D7fmtomm&-£ts^i&V!>7£m nmi&te. mum 2 © ^ m^m * tr *e 

P> *L T *5 "9 , 

OCB^E-— K T'ft^ -Srff V> , 

✓5 y ^ 5 -T H:*©LEDi, lOLEDt, W©LED3rffll^T:io«9, 
iEIOLEDi, iElOLEDi, ffit©LED^)RftjS*rt5 i t t»»it 

[ M * « 5 1 ] 

!Bfiilc!i!l(73ftKh7>^**aSKtt?>*t, 

y - * K7-r^s.u ? y-h v y 4 s< \^ % 2 <n mm y y > v * ? & m v h n . 
mmm 1 © ft n h y > v * 9 it, i» 1 © ^ & e t , Mta^iw^^^Bit-^itibtt 
fern 1 <»?- h & a* oe £ . iiiejBi to y - h &mm±KW>v htiitm 1 © - nisv 

ffi « £ £ * L , «TE»l«)^tt*««*s*tf5fc««l7C*©jiS»4, flfJ IE f? 2 © * ffl 

X. ffi IB 2 © V — h i: fi ft b ft V T* & tt f> ft X *5 9 , 

HulE^2cDftJlhy>v ? ^^(L I2©t?«:|i:, KrlBIB2©i£i*'fleJi_U;:t8:tte>;Jx 

ti2©y- m& » n £ . etr ie ss 2 © y - hmmm±^mt-f btitzm 3 <D^f- hmm^^ 

L „ iu IE |g 2 © ^ Jl (4 , SS2©? L -r*A'«j*«#i» m 3 <d ^ l&Vo m® t . m 4 © 
M Vomi& t §r * L „ l!ufE!fl3©^ji$^M^^^tf^M^7ci(l©igS{4, fufe^4©?FM^ 
ffi«tfS^tr^M^7ciif©S,gJ: , 9kffi<, mlE^3©^^^iffi«l4, Huie«3<D^-h« 

BulESfSlWftBlh?:/^**, hu.IE y - * K 7 -Y '< , StFSUIEy-h K7-Y^ 14 i^-s 
m±lC-#i\C]&jg.& tlX ft 9 , 
O C B t - K T* ^ £ V > 

y 9 y 4 h l: O L E D i: , iOLEDh f ©L E D^fflv^Tlii !) , 
i!UIE^©LED£, liHEiWLEDt, i!fJlE1lf©LED;$S|lI&.&:lT^3ri£#$!t£i- 
'4 « b b b « * SS B o 
[ W*« 5 2 ] 
H^lcftK h 7 > * ? btl. 

m&wm h y > v * ? i*. ^iftih y - h mmm t , 2ocy- nitti,, 
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'< y V 7 H^CLEDi, i©L EDh W»LED$rfflV>T*3<3. 
[ f ft * JJ( 5 3 ] 

H * I- * R b 9 v v? * * # IS it <b *x , 

«te»ith5^f^^»4, atr IE # s ± k r »* h fa tz v - h & mm t , 

w 5c * © * « i* * mmm 2 o^NMiiCtf^trritKjcXoiX ± 0 t> < , 

n 15 ¥ * W- M ft , feilfi#y->^vi-pfe^ 

/<y^7-< MciPLEDi, i»LEDL t»L EDtffl^t^ D , 

ilEi© L E D i , iteg©L E D i « ft(rl5#OLED/0S|W^^*ri"5-i:Sr#SiEi - t- 

[ If * « 5 4 ] 

fc« 1 <© y - hmmmt. mmm 1 ©y- MftSkiiifcKttfejifcjsi © y - b ® n & * 

L , ituteJSi ft, Iirof^/HWiSi, Iiro^aftfflit, m 2 <d^ 

m * a* ^ tp * *e %ifflfiSi 0 ti< , suteasico^^^ffiiiEt*. B5iE^iK>y-hm 

3? 2 © y - b if& iB: AI i , iU IS |g 2 <7> y - H6»R±{cRltfonfcjB2©y — Mffi^t 

nmmWLt l , Mr em 3 a* i?*-««5E iufEH^cD^fcE!^ 

«*«s*tf^.«*Jc*Ol*J: 9 fctt< . StrieSS 3 ©*tt*j«#H:, ttl f 5 I 2 <D f — b -H 
Sfrf£g§l©«lg£b9^^*;? x Butey— ^ K5-f , V hTT IE y ^ b F7-f (4 1^1 — S 

m ±.\~- & fax & <o , 

AtrKjK i <o^w«cJ» t«ftia* 2 o^3icflE*j±. Sf B f*y->y ^^It-fe0« . 

OC B ^ — KT-^^^t^tV^ 

z^y^'f H;#CLEDt> lOLEDi:, fOL ED^ffl^tJj 0 , 
iEiOLEDt, iffii©LEDt, ftufBWroLED^S|lli^^*T-r?iri^^mi:-r 
5 $ ■ S $ ^fio 
[»#JJI 5 5] 
H ^ ^ b 7 Vv'^^iglttJi, 

HulE^EIIg b 9 * ft, BUfE^^^S±(ctS(t b fate f- b IfiftBI t , 

hu ie y - b*6*w±i-ta:ite>nfc2o©y — b « n £ * l , 

M IE ¥ *H {£ Jf ft , f t^/vff^f fB l (D^nVom®. t , SS2a>*tt*>1R*i:«:* 

^5E^©s*<t9t©<, str is * i o ^ « 4» « * ft , tuiay-bmsifi&kft^T-snt 

*l T *5 19 , 

utr IE * m » m it , sfti^yViiayi'-e*!). 

OCB^e — Ktg$^frl\ 

y 9 *7 4 1-CiCLED):, li © L E D £ , fOLEDSrlV^T*;*), 
iE*©LED t« itSiCLEDi. iii!EtWLEDiiiJ;Mt5:ilr«Fitt 

5 
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[ n * m 5 e ] 

mm^m 1 <omm h ? > *j * 9 # » »t %ti . 

y - 7. K 7 >f ^ s. t>- y - h K 7 -f ^i: ^ 2 cd « If h 7 -y *s 7 9 Ifi Wt it h ti . 

— imifri _ cDiriiiri^7~:^ 

f:^ 1 ©y- fitit , m&m 1 <o7 - b&mm±\zmv btiitm 1 <d?- hmmR.v 
m 2 <Df- v mmzm v. 

mmwi 1 <r> *m»m & . m 1 <r>^ ^ * ^j&f&mm t , m 1 <D^mwmm t » is 2 cd ?f m 
* «i « t £ l , siifE^iw^M^ffi^^^tf^M^Tn^cDg^tt, futem 2 (D^fmrnm 

iEI 2©»Bh7^-^^?li« ^2co^^r^Jlt, iiufe|g2<D^a|£#Jf_h{csS:tt<bn 
7c IB 2 <D 7 s - h *6 ift HI i: > itu 12 2 cD 7* - Mft*IRJ:K:RI*e>;h,fciB3©7*- MS?rt 
L , Huf2lS2cD^a|#Jffis Jg2cD^^/i^fi)cMi, $3©^ift««l:, |g 4 cd ?F 
Mfeffl^t^rf L, mJf2 3fl3<D;FM^1g^^^fr^3$^5E§if<D2eSfi^ SU !2 If! 4 
ffi«^tf^M$S!i5tiif<Dj»£J: , 9<b{£<, BtJta^ 3 co^FM^ita^fi. iitif2lR3cDy-}-® 
Hi:— <Bafeo-C»»tfe*tT*55, 

Stfill©illl«5yj?7#, ffi S y - ^ K 7 ^ < XtfltEy-h K?^ '<IJIsl-I 

HflfE^lW^jgfretBrIf5m2c7)^^{*:^(i, 8SS#^i/!) = >- If T* fc 9 , 
OCB^t - Ft*t*ttrV\ 

^ 7 7 7 -f M:f(OLED^ ^Sffl L E D t > t © L E D Ir 1 ^ T Jo 0 , 
ifjfESOLEDt, iElcoLEDt, Bfr1S#«0LED^«SiJ:^!lTi-5ri:Sr^^i:i- 

[ 5 7] 

B! * « i nmm&m 5 6 cd v%rna» — «Kfc*©i»Kffis**£«&JB^fc7 !f -f;*:7'i' 

-Y = 

[»*S58] 

IS * JS 5 7 ic *5 V T , B9fEx-f^.7"^'<{i*t^|l 0^fyfKift.5:i5:ftiit5 
[fS*3S 5 9 ] 

gft * « 5 7 C JSV^T, iifJi27>f77°l"l'li*f£|3 0 -i 1 > f «±1? 5 I t 5:1*1 i t 5 
7= ■ ^ x 7° U- y „ 
[ M * * 6 0 ] 

W*3S 1 75 M If # ig 5 6 <D ^^ft**— *lCffif^tfJfa*fi**§Slt*ffl^fc:/i3^=:J' 

[ 1 1 # m e i i 

ft * m l 75 M IS # ^ 5 6 cd ^Tfrri* — ^tcffi^oii&IE^Hl^^SgitS^fflm^fc:*— 7* 

/Ht^ 7 7° U „ 
[ » * * 6 2 ] 

ft * Jg l 7?7 5 ft # Jl 5 6 cd v > "f^i/^) 1 'JSlcfS^cCDBufS^BB^^SB^ffl^^fcSISW^iS 
[ IS^JS 6 3 ) 

1 751§IS*J1 5 6 cd v^-rtv^-^lwfSttcDHflfSfS^B^^^M^ffl^fc^vt 0 ^- 
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